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Cowles Model 720 VH with dual tank setup provides 


Consolidated Latex C0. “ree 


=) 9 . elieiiaatbe Wil tedtey, al 
fashioned milling and mixing equipment — : 
les complete processing operation in one 
yom in much less space, at less cost,” 
; renorts William Stellings, President. 3 


The unique teeth of the patented Cowles impeller, coupled 
with efficient power transmission, produce these spectacular results. 


Cowles Dissolvers are applicable to a wide variety of materials 

for high speed mixing, ultimate dispersion, dissolving, emulsifying 
and deagglomerating in processing solid-liquid, liquid-liquid 

and gas-liquid materials. Production rates are up to 20 times faster 
than ordinary equipment. Viscosities in excess of 50,000 centipoises 
are easily handled. There is no surge or splash. You'll save an 
operator’s cleanup time...the self-cleaning impeller won’t clog. 


Cowles engineers will assist you in adapting the Cowles to your 
materials, processes and present equipment. They can help 


solve your processing problems economically. 
Ss eS ea ee ee ee ee oe al 


Let us prove it in your plant...at our risk . Write today for complete information and catalogue. 


MOREHOUSE-COWLES, INC. 


1150 San Fernando Road, Los Angeles, California 


Representatives in principal cities, Convenient lease and time payment plans 
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AT PRESSURE SENSITIVE 
ADHESIVES...then use... 


STABOND H-145 


A thixotropic pressure sensitive adhesive for long 

tack period and permanent bond, for latex and urethane 
foams, rigid or flexible urethanes, vinyls, fabrics and 
the bonding or lamination of dissimilar materials. 


/. Remains on top of foam 
or other porous surfaces, 
presenting more bonding 
area. 

2. Does not permeate 
deeply into cell structure 
of porous materials. 

3. Foam materials retain 
resilience through to the 
adhered surface. 


4, Molecular “tailoring” 
provides long tack period 
without relying on solvent 
retention. 


Ss. Adhered materials can 
be removed clean without 
tearing. 

6. Spreads like soft butter. 
7. can be applied to foam 
surfaces by doctor blade, 


spatula, brush or machine 
application. 


Look closely at your present adhesives. Be sure 
of dependable production bonding with STABOND H-145. 
Call or write for specific information on the right 
adhesive for your particular application. 


AQXMERICAN [4TEex 
Research and Development 


PRODUCTS CORPORATION STABOND Center at Hawthorne, Calif. 


ADHESIVES “New ideas” in odhesives may 
3341 West El Segundo Blvd., Hawthorne, Calif. provide a solution to your 
ORegon 8-5021 * OSborne 6-0141 


Investigate the R & D facilities 
available at the Freedlander 


bonding problems. 


San Francisco, 42 Gough St. + Seattle, 
2231 5th Ave. * Dallas, 1300 Crampton St. 
BRANCHES: Houston, 401 Velasco * Omaha, 


3304 N. 48th Ave. 


A DIVISION OF THE DAYTON RUBBER COMPANY > 
HEADQUARTERS FOR NEW IDEAS — 
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For Smokers 
Only!” 


Every time you light a match you use 
a little Animal Glue. It’s the only adhe- 
sive used for match-head compositions, 
not only because it sticks the stuff to 
the stick but it provides the perfect 
density and air entrainment that ena- 
ble the match to ignite readily without 
flare-up. 

To be sure, this isn’t the common or 
garden variety of glue you buy in a 
drug store. It’s a high-quality Animal 
Glue (a lot of it’s ours, as it happens) 
precisely controlled in application. But 
that’s an important point to anyone 
who has sticking problems . . . you can 
control Animal Glue! In making match- 
heads you have a chemical problem, 
viscosity problems, pH problems, dura- 
bility problems and problems of auto- 
matic operation. 

Animal Glue adapts to any adhesive 
problem. It’s proved in 5000 years of 
service. They still find mummies in the 
old Egyptian tombs, neatly and firmly 
glued into their wrappings. And Ani- 
mal Glue is cheaper per unit of adhered 
surface than any other stickum. 

Have you tried Animal Glue? 
*Camp-fire lighters, barbecue lighters, fireplace 


lighters, arsonists and others who use matches are 
also invited to read. 


STAUFFER CHEMICAL COMPANY 


380 Madison Avenue, New York 17, New York 


Consolidated Chemical Industries Division 
P.O. Box 318 
Woburn, Massachusetts 
San Francisco e Chicago e Houston 
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In This Issue 


The Adhesives Research Picture— 
By R. M. Kell and C. W. Cooper 
A survey of the various talents that go into 
forming a good research group, and a de- 
scription of the steps that lead from the ini- 
tial research conference to the final lab report 


Sticks Like Glue—Protects Like Cotton 


Designed for use as cushioning material, 
thermal insulation or as a vibration damp- 
ener, a new compressible plastic tape is ex- 
pected to find wide-spread industry use 


Adhesion, Cohesion and Corrosion— 
By Harry L. Rice 


By studying the corrosion of various metals 
under different conditions, the researcher may 
find some valuable clues to the phenomena 
of adhesion and cohesion 


Handling Liquid Adhesives 


Portable aluminum tanks are helping the 
Borden Chemical Co. capture more of the 
large Northwestern market for adhesives 


Bonding Metals with Adhesives— 
E. S. Bober 


Improved adhesive products and a better 
understanding of the techniques are provid- 
ing increased industrial acceptance for bond- 
ing structural metal joints 


20 
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About the Cover Photograph 


This month’s cover photograph draws attention to the fact that be- 
ginning with the current issue, ADHESIVES AGE will be bound by a 
recently developed adhesive technique. A description of the process 
is given in the article on “‘Slotted Binding" which begins on page 38 


The opinions expressed by authors and contributors to ADHESIVES AGE are not necessarily 
those of the editors or publisher. Articles appearing in ADHESIVES AGE may not be reproduced 


in whole or in part without the express permission of the publisher. 
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A Real Cool Compound 
By freezing cartridges of polysulfide liquid 
polymer prepared in master batches, Douglas 
Aircraft has simplified the production line 
caulking of integral wing fuel tanks 37 


Slotted Binding 


The substitution of adhesives for the wire 
staples conventionally used in binding maga- 
zines and pamphlets provides greater 
strength and many other practical advantages 38 


Adhesion without Adhesives 
A New York firm offers colorful Christmas 
decorations that can be bonded to any pol- 
ished surface without chemical or mechanical 
fasteners 40 


In Future Issues 
Bonding Reinforced Plastics 


Some of the practical aspects of adhesive 
bonding discussed include measuring, mixing 
and applying the adhesive 


Case and Cabinet Gluing 
Techniques and equipment which are avail- 


able to help the cabinet maker meet gluing 
problems due to variation in product design 


Zinc Oxide in Adhesives 


Properly utilized in the manufacture of ad- 
hesives, zinc oxide can improve the product's 
cohesive strength and resistance to both 
water and aging 


Glues for Woodworking 


Good glue and gluing techniques are the 
hidden factors which determine the quality 
and longevity of furniture items 
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BECAUSE OF 


One of these seven grades 


a 


should do your job 
GREEN STRIPE......... 196-220 grams 
ORANGE STRIPE........ 171-195 grams 
ORANGE STRIPE........ 146-170 grams 
a ee 121-145 grams 
II sk cenvucnd 101-120 grams 
ree 81-100 grams 
BLACK STRIPE. ........+:- 30-80 grams 
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Compared to other ein f entmal 
glue of equal gel test 
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Thanks to volume production 
under constant technical control 
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Darling’s location in Chicago, the 
heart of the meat industry, pro- 
vides a steady supply of raw 
material 


From a rapid, efficient manufac- 
turing process and a relatively 
inexpensive raw material 


NOW AVAILABLE!—<a new, light 

color, extra quality glue, testing 

60-70 and 80-90 grams— 
DARLING'S GOLD STRIPE 


For samples, technical information, 
prices—write or call YArds 7- 3000. 


DARLING & COMPANY 


GLUE DIVISION 
"4201 Ashland Aver 
Chicago 9, Illinois” 
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FOR ALL METALS AND ALL PLASTICS 


New, easy-to-spray “panel” adhesives 


Where solvents 
are “taboo”... 


Frequently, certain panel components . . . 
or the end-use service conditions . . . or your 
available manufacturing facilities . . . de- 
mand the use of 100% reactive adhesives. 

For example, where one surface is a rela- 
tively soluble thermoplastic (such as poly- 
styrene in rigid sheet or foamed form) there 
is often a need for a solvent-free adhesive 
that can provide sturdy bonds without heat 
or pressure. This is particularly true where 
a greater degree of structural load-bearing 
is involved (‘specialty”’ canopies, skylights, 
etc.). 


eee ee 


Similarly, a special approach is called 
for when the bond is expected to withstand 
unusual temperature extremes (such as the 
250°F and over in some military structures) 
or where resistance to acids, strong alkalies, 
solvents, etc., is needed. 

For such specialized applications, it will 
pay you to investigate R&A’s 100% reactive, 
solvent-free BONDMASTER epoxies and 
PLYMASTER dry film adhesives. Detailed 
technical data upon request. 


Aumce red, 
RUBBER & ASBESTOS 


247 BELLEVILLE AVENUE 
BLOOMFIELD, NEW JERSEY 


speed drying, cut costs... 


e Yield high strength bonds in all types of panels 
e@ Permit swift, sturdy bonding at room temperature 
e@ Feature outstanding heat and water resistance 


New R&A “sandwich” 
panel adhesives—such as 
BONDMASTER G580 — 
combine faster drying 
speed with improved spray- 
ing characteristics. As a 
result, you not only enjoy 
much faster and smoother 
area-coverage-per-gallon 
but cut assembly-time costs 
substantially. 

Other new adhesives, 
(BONDMASTER G592, 
for example) were formu- 
lated to bond at room tem- 
perature and can be com- 
bined virtually instantane- 
ously. Nevertheless, they 
still incorporate the easy 
spray-ability that makes 
them ideally suited for 
desk-top work and similar 
applications where both 
good strength and flexibil- 
ity are the targets. 


WHERE ASSEMBLY IS DELAYED 

For specialized panel assemblies where 
maximum flexibility and longer “open 
time” are the key requirements, prod- 
ucts like BONDMASTER G544 may be 
combined for room temperature bond- 
ing as long as 6 hours after spraying 
(or as soon as 10 minutes afterward 
if speed of assembly is essential). 


HOT OR COLD BONDING 
OF ALL FACES, ALL CORES 


There are almost as many different 
ways to bond “sandwiches” as there are 
types of assemblies . . . and end-uses. 
Generally speaking, the type of 
equipment available, the end-use serv- 


! 
Sli asthy ys 
for panel assemblies . . . 
all faces . . . alf cores 


“S@ESTOS Comp . @. - 
COMrm@.o. ms 


Profusely illustrated, 16 pp. Brochure +135 describes adhe- 
sives and production methods used in manufacture of curtain 
wall and other panel assemblies consisting of a variety of 
cores and faces. Contains test data and details of mass pro- 
duction bonding techniques. Send for your free copy today. 


ice conditions, and the price limitations 
of the completed panel determine the 
choice of adhesive. 

Since we manufacture formulations 
for the bonding of just about every type 
of panel produced today (paper, wood, 
plastic, or metal cores and/or faces) 
we’re in an exceptional position to help 
you solve your specific adhesives prob- 
lems. 

Write for technical data on the full 
range of BONDMASTER “sandwich 
panel” adhesives. Better still, send for 
our detailed Problem Analysis Form 
so that you can outline your problem 
fully for our best and most current 
recommendations. 
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EDITORIAL | 


each epoxy maker, user 

each and every bone glue chooser 
one and all phenolic blenders 
dextrine and to starch paste vendors 
corrugators, blood glue buyers 
latexers of cord for tires 

glue pot makers, glue lap pasters 
polymerizers, food glue tasters 
coaters and to fabric sizers 
adhesives market analyzers 

chemists and to glue bond testers 
users of the polyesters 

impregnators and to tapers 

those who work with board and papers 
all of you and with good reason 


A Merry, Merry Yuletide Season! 
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SEALANT 
EQUIPMENT 


nozzles, cartridges 
guns and mixers 


Patent No. 2,838,210 


Write tor Complete Catalogue 


SEMCO SALES & SERVICE, INC. 


3141 W. Century Bivd., Inglewood, Calif. - ORegon 8-2897 


Dural 


Have 
SOLUTION 


you an 


For any type of 
adhesive, call DURAL 
first — for lower costs 
and prompt delivery. 


Dural COMPANY, INC. 


103 West. Pierce Street @ Milwaukee 4, 


Question: We make a soil cube consisting of peat- 
moss perlite and topsoil. This is mixed together and 
hydraulically formed into a cube. The cube is held 
together by moisture, clay particles in the topsoil, 
and to a certain extent by the fibers in the peat-moss. 
This soil cube does a good job for us in growing 
annuals (bedding-plants). 

We are, however, constantly looking for a ma- 
terial to take the place of our present soil mix. The 
present cube is very difficult to ship, heavy because 
of the moisture content, and too fragile to ship long 
distances. 

We think that if we could find an adhesive that 
would bind the perlite together, it would solve our 
problems and enlarge our business. The adhesive 
could deteriorate after about six months. If it could 
be mixed with soluble fertilizer, it would be ideal. 
The adhesive must bind the perlite together without 
closing the pores of the latter. It must remain un- 
affected by chemical fertilizer and non-toxic to plant 
growth. 


Answer: This problem calls for a research pro- 
gram to find the most suitable binder and processing 
technique at a cost that makes sense. You should 
look into the many water-soluble binders that are 
available, among them starches and dextrins, glues, 
gum arabic, gum tragacanth, locust bean gum, guar 
gum, carboxymethyl cellulose, polyvinyl alcohol. If 
these dissolve too fast for you, many of them can be 
modified to “cross-link” them so that they will de- 
compose slowly. 

Many industries have wastes and by-products that 
are water-soluble and adhesive; some of these con- 
tain nitrogen or other nutrients. 

A special urea-formaldehyde resin is being mar- 
keted as a fertilizer. It dissolves slowly, over several 
months, thus releasing its nitrogen gradually. It 
should be a good binder, too. 

Q-123 


Readers who would like to contribute their own 
experience with problems similar to those dis- 
cussed in Dr. Skeist’s column are invited to 
write to ADHESIVES AGE, 101 West 31st Street, 
New York 1, New York. Please refer to the 
code number given at the end of each question 
and answer group. 
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CONSULTANT’S CORNER 


Question: We want to stick a piece of ¥%-inch 
tempered hardboard to a piece of plywood. The as- 
sembly must be glued in such a manner that it will 
not shift but will nevertheless permit the tempered 
hardboard to be peeled off the plywood at a later 
date. 


Answer: The adhesive may be selected from the 
variety of rubbers and resins available, according to 
the bond strength desired. The water-based adhesives 
(latices, emulsions, dispersions) are easiest to use. 

A reclaimed rubber dispersion will give the easiest 
peeling bond, because it is weakest. Natural rubber 
latex will provide better adhesion, and the strength 
of the bond can be increased further through the 
addition of rosin ester, terpenes, or low molecular 
weight polystyrene. Nitrile rubber (butadiene /acry- 
lonitrile rubber) will provide still greater holding 
power, but will be difficult to peel. Polyvinyl acetate 
latex is probably too strong for this application, 
unless it is deliberately downgraded through “im- 
proper” formulation. 

Q-127 


Question: We are searching for an adhesive which 
could be applied to paper and activated by heat or 
some other electronic method at a later time. The 
amount of adhesive applied would cover a surface 
equivalent to that of a dime. The adhesive should be 
instant drying. No smearing or distortion of the 
paper due to moisture would be permissible. When 
activated, the adhesive should be capable of bonding 


paper to paper. 


Answer: I presume your coating should be non- 
blocking, so that the sheets or rolls of paper will not 
stick together prematurely. 

Many choices of non-blocking coating are avail- 
able, depending upon the length of your “instant,” 
the sizing and finish on the paper, the availability of 
pressure for the heat-bonding, the heat/pressure 
cycle, the bond strength required, etc. Wax-resin hot 
melts will coat the paper without distortion, but may 
not give a tear seal. Acrylic and vinyl emulsions will 
give a strong bond, but the water may cause distor- 
tion. All things considered, a vinyl resin dope (solu- 
tion in organic solvents) is probably best. 

Papers are available which have been coated with 
“delayed tack” compositions. Non-blocking at room 
temperature, these coatings are activated by heat, 
becoming tacky and retaining their tack for as long 
as one minute. The prolonged stickiness is a great 
aid in manufacturing operations where it is not con- 
venient to apply heat and pressure simultaneously. 


Q-128 


Dr. Skeist is associated with Skeist & Schwarz — 
Laboratories, Inc., 89 Lincoln Park, Newark 2, 
N.J. He is the author of the recently published 
book, “Epoxy Resins.” 
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If you make, buy, sell or use adhesives, 
there’s an easier way. Be sure to have your 
own subscription to ADHESIVES AGE 
and you won't have to wait weeks for the 


plant copy to reach you. 


ADHESIVES AGE is such an important 
source of information for your business, 
you should get maximum value from 
every issue . . . and that means seeing it 


while it is still current! 


Fill in and mail the coupon below. Do it 


today, now, while it’s fresh in your mind. 


ADHESIVES AGE, 101 West 3ist St., 


New York 1, N. Y. 


Please enter my subscription to ADHESIVES AGE, 


stariing with the next issue, for: 
[] One Year $5, [) Two Years $9, [] Three Years $13 
( Payment Enclosed [] Bill Me [7 Bill My Company 


Title 


...Zone 00 OD ace 


Note: Add 50< per year for Canadien subscription and $1.00 
per year for foreign subscription. 


oo 


. 


ol ee — i (Ce le asl OS 
eS a ons al ae ie ie if wae ane ie 
So 6 ae > = a y : - 
ee ee 
S H to Keep & 
om 
— \ T 
4 
mr Fp oy 
YA B UG 
—*\ Y lhe 2, Vv 
/T a TA 
eat- | . 
and ee, — Le 
held 
soil, 
OSS. 
ving 
ma- 
The 
use 
- es 
hat 
our 
sive 
uld 
eal. 
out 
un- Fe 
ee 
ant 
| ee 
ro- | 
ing Pe 
ild ne 
ire a ; 
es, 
SS 
If 
fe a 
le- 
CO 
jat 
n- 
' 
r- 
al 
» PE edncdescdikcaecsvespen<s ‘i ae : 
! 
ad Company eiawen saesirs canis rata ee 
jome 1 
7 a pe BR. ocaccdnnes ieee ; 
% 0 Office : 
g = : 
= = ' 
: = 7 
= = ss | 
: : : ete 
i iim MUERTE quaenuactya nse loot eeenatieneeeenenawene 
; | 
ee 
] 
ee ee Soe area eae S|. | 2 ed oe ee ees 
Puget ‘ a S 7s ee a ‘i ; a ee Ble. . ! : ie id e: ain } = + ’ 
q . ¢. 4 3 i ne P in 2 =” . a : es, = As W Pas 3 bY 4 
x i am a un . ‘¢ eo pa q a. “i ae a * ae r om pe a | 
a te " ‘ ae Pr eae ry “a ag <_€ a a | . ts 3 


Y 


new adhesives 


Neoprene Coating 


Chemical, abrasion and weather- 
ing protection of metal, wood, con- 
crete, cloth and some plastics is 
provided by Coro-Gard 1706, a one- 
part coating based on neoprene rub- 


ber. It is said to have high adhesion 
to unprimed steel, aluminum, copper, 
galvanized steel, concrete, wood and 
glass fiber reinforced polyester plas- 
tics. The coating air-cures to a tough, 
rubbery protective film. It has a dem- 
onstrated resistance to a 20 per cent 
concentration of hydrochloric and 
sulfuric acids, distilled and salt water, 
and alkalies at continuous service 
temperatures up to 120°F. The coat- 
ing remains flexible and strong under 
varying weather conditions. Brush ap- 
plied without a primer, the coating 
requires no accelerator or catalyst for 
curing. It is of a gel-type consistency 
that will not sag or flow even when 
applied to vertical surfaces. Adhe- 
sives, Coatings and Sealers Division, 
Minnesota Mining and Mfg. Co. 
P-216 


Epoxy Adhesive 


Boxer Epoxy Formula EP-1000 
makes this industrial adhesive avail- 
able in a form packaged for home 
use. Its paste-like viscosity is said to 
simplify application. It is waterproof, 
cannot expand or shrink. Boxer Dis- 
tributors, Inc. P-217 


Heatless Sealant 


A new single-package silicone seal- 
ant announced cures in place to a 
tough, rubbery solid without the ad- 
dition of a catalyst or heat. The 
sealant is applied from its disposable 
cartridge package. Primers are not 
required. On exposure to air, the 
compound becomes tack-free within 
an hour and sets up to a completely 
cured seal within 24 hours. The 
sealant’s resiliency and adhesion are 
said to remain virtually unchanged 
at operating temperatures ranging 
from —70°F. to 500°F. Additional 
features of the product include oxi- 
dation and moisture resistance as 
well as resistance to the effects of 
weather and ozone. Dow Corning 
Corp. P-218 


Surfacing & Patching 


Clinco 2-Y epoxy surfacing com- 
pounds are solvent free. They can be 
troweled on at thicknesses from 
44” to %”. The series consists of 
2-Y-127 Gray, 2-Y-128 Red Iron Ox- 
ide and 2-Y-129 Grass Green. They 
are all designed for use in the main- 
tenance, repair and construction of 
masonry floors and structures. The 
impact strength of a 4” thick section 
of the cured compound is said to be 
equal to that of a two-inch thick sec- 
tion of concrete. The compounds 
have tensile strengths in excess of 
four times that of concrete, and com- 
pressive strengths of over two times 
that of concrete, the manufacturer 
states. Clinton Co. P-219 


Flame Extinguishing Adhesive 


Pyro-Kure flexible barrier materi- 
als are made by laminating kraft, foil, 
and/or plastics in various combina- 
tions and adding the amount of glass 
fiber for the reinforcing strength 
required by the specific application. 
Flame-resistance is achieved through 
the use of a laminating adhesive 
which is said to emit a fire-extinguish- 
ing gas at combustion temperatures. 
The adhesive also adds to the water- 
proofness and flexibility of the bar- 
rier materials. American Sisalkraft 
Corp. P-220 


Aluminum Putty 


For maximum strength and efli- 
ciency, Devcon Aluminum is com- 
pounded of 80 per cent aluminum 
and 20 per cent plastic. The alumi- 
num putty will bond aluminum, iron, 
steel, bronze, brass, wood glass and 
porcelain to itself and each other. It 
is non-rusting, non-shrinking and re- 
sists water, gasoline, oils and most 
chemicals. A special hardener is re- 
quired, but the mixture hardens in 
two hours without the use of heat or 
pressure. The resultant metallic mass 


can be drilled, threaded or otherwise 
machined. It can be polished to a 
high luster or painted to match the 
article being repaired. Devcon Corp. 

P-221 


High-Temperature Tapes 


Two new high-temperature tapes 
announced feature a specially com- 
pounded rubber-resin white adhesive 
mass. Designated as Permacel EM 
3979 Hi-Temp. Flatback Tape and 
Permacel EM 4082 Hi-Temp. Flex- 
ible Flatback Tape, both are said to 
have excellent resistance to extremes 
of hot and cold. The tapes can be ap- 
plied on enamelled and lacquered 
surfaces without staining or discolor- 
ing. They can be used with auto- 
matic dispensing machinery in high- 
speed production line operations. 
Permacel. P-222 


Glassine Window Gum 


Flat envelope windows with strong 
adhesion can be produced on stand- 
ard high-speed window and patching 
machines with H-1870, an especially 
designed formulation of dextrines 
plus additives. A special feature of the 
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Gnswers to adhesives problems 


All resins manufactured by Shawinigan Resins — 54 These resins vary in viscosity, molecular weight, total sol- 
grades now in commercial use — are available for the pro- ids, blocking resistance, mechanical stability, tolerances, 
duction of a wide variety of top quality adhesives. adhesion, hydroxyl content, and other properties. What- 
GELVA ever your requirements, Shawinigan provides a complete 


range of vinyl acetate resins for formulating adhesives that 
bond anything from paper-to-paper to metal-to-metal. 

If you manufacture adhesives Shawinigan is your best 
single source for raw materials. For complete details write 
Shawinigan Resins Corporation, Department 6112 
Springfield 1, Massachusetts. 


14 grades of polyvinyl acetate emulsions 

8 grades of polyvinyl acetate solid resins 

3 grades of polyvinyl acetate resin solutions 

6 grades of polyvinyl acetate copolymer resins 
2 grades of polyviny] acetate derivatives 


GELVATOL 
12 grades of polyvinyl alcohol SALES OFFICES: ATLANTA CHICAGO LOS ANGELES 
BUTVAR NEW YORK SAN FRANCISCO 
5 grades of polyvinyl butyral 
FORMVAR 


4 grades of polyviny] formal 


of _f» % 
SHAWINIGAN 


RESINS 


GELVA , GELVATOL , BUTVAR’ and FORMVAR 


emulsions and resins for adhesives by 
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product is its resistance to moisture 
pick-up, which is said to minimize the 
puckering of patches even in hot 
humid weather and under all cli- 
matic conditions. Starting up the ma- 
chine in the morning requires only 
agitation of the adhesive in the gum 
box. Normally, the gum requires no 
thinning because viscosity is reduced 
by agitation and maintained for hours 
without adjustment. It carries well to 
the transfer roll without causing 
stringing and dirty machining. H-18- 
70 is non-crusting, hard-sticking and 
does not skin. Transparent on paper, 
it will not cause darkening of the 
gum line on aging of the envelopes, 
the manufacturer points out. The ad- 
hesive is said to have good flexibility 
and excellent coverage. Morningstar. 
Paisley, Inc. P-223 


Label Paper 


Designed to eliminated losses due 
to damage of sensitive films used for 
prepackaging meat, cheese and other 
refrigerated products, IMAC ML-5 
Heat Seal is a new label paper. It is 
said to be activated at temperatures 
16 degrees lower than those required 
for label papers now available. When 
applied with recommended heat and 
pressure, ML-5 will give a paper tear- 
ing bond on Saran, Cryovac, Plio- 
film, cellophane, aluminum foil and 
Saran-coated cellophane. It permits 
adjustment of heating elements to a 
temperature range of from 180° and 
345°F. ML-5 is also said to have 
excellent graphic qualities in that it 
provides an improved sheet on which 
to print and has a high blocking point, 
no dusting, and no adhesive build-up. 
Nashua Corp. P-224 


Vinyl Acrylic Copolymer 


Unique adhesion characteristics 
for lamination or pressure sensitive 
work are said to be offered by Resyn 
26-2404, a vinyl acrylic copolymer 
solution. The dry film is tacky and 
shows specific adhesion to most cel- 
lulosic and synthetic films such as 
cellulose acetate, Mylar polyester, 
vinyl and foil. The solution is said to 
have excellent heat and light stability 
and can be easily thinned with inex- 
pensive solvents. Films cast from this 
copolymer solution are normally sol- 
vent sensitive and thermoplastic. By 
cross-linking with additives such as 
benzoyl (two per cent solids) and 
following with a short high-tempera- 
ture bake (260°F.), the films develop 
good chemical resistance. National 
Starch and Chemical Corp. P-225 


Masonry Waterproofer 


Full protection for cinder block 
wall construction is said to be avail- 
able with Clinco 2-C-409 Waterproof- 
ing Compound, a liquid epoxy coat- 
ing. The compound consists of a resin 
(plus color, if desired) and a curing 
or hardening agent. In prepared form 
it is a paste of troweling consistency. 
It may be applied to old or new con- 
crete which has been cleaned of 
dust, oil, grease or loose particles. 
The pot life of a gallon mixture at 
approximately 75°F. is from 30 to 
sixty minutes. Clinton Co. P-226 


Epoxy Adhesive 


Conley Weld Cl and C2 are two- 
part epoxy resin adhesives available 
in commercial quantities for bonding 
metal, wood, glass ceramic, masonry, 


rubber, fiberglass and 


porcelain, 
other plastics. They contain no metal, 
are non-toxic, non-explosive, and re- 
sistant to dilute acids and alkalies. 


Ed Conley Plastic Corp. P-227 


Polyethylene Coatings 


Substrates that can be coated with 
Petrothene resins include paper, pa- 
perboard, foil, cellophane and others. 
The resins marketed under this des- 
ignation are said to offer improved 
adhesion and draw-down character- 
istics as well as reduction in neck-in, 
coating temperatures and polymer 
build-up at the die. All have a density 
of 0.915; 200-2 has a melt index of 
3.0, 201-2 has a melt index of 5.0 
and 203-2 has a smelt index of 8.0. 
U.S. Industrial Chemicals Co. P-228 


Dry Bar Adhesive 


Applied with an electric coater, 
Lectro-Stik can be used for all paper 
paste-ups. Only one surface need be 
coated. Paper can be mounted in- 
stantly and may be peeled and re- 
adhered many times without recoat- 
ing. Light finger-tip pressure is all 
that is needed to make coated paper 
stick to paper, glass, film, metal, 
paint or wood. Halber Corp. P-229 


Mounting Cement 


Photographs can be permanently 
mounted on paper, wood, glass, 
leather or metal with a new thermo- 
plastic aerosol adhesive designated as 
Spray Mount. The crystal-clear 
mounting cement is sprayed lightly 
over the back of the print and in 
about 20 seconds the coating is dry. 
The print is then placed on the moun- 
ting material, covered with a sheet of 
clean paper, and heated in place with 
a dry mounting iron or press at tem- 
peratures no higher than 220°F. Heat 
and pressure for five to ten seconds 
will fuse the print permanently to the 
mount. Because of the moderate set- 
ting temperature required, the adhe- 
sive is said to be ideal for mounting 
color prints. It can also be used for 
montage work because prints adhere 
to the surface of glossy photos and 
are said to require less edge-feather- 
ing since no extra dry mounting tis- 
sue thickness is needed. Mounted 
prints are not affected by humidity or 
heat and can be bent or flexed with- 
out separating from the mount. E./. 
du Pont de Nemours Co. P-230 


Modified Phenolic Adhesive 


Phenoline 315-5 is recommended 
by the manufacturer for metal-to- 
metal or concrete joints requiring a 
high degree of chemical and thermal 
shock resistance. Containing 100 per 
cent solids, this modified phenolic 
adhesive can be applied by brush, 
dipping or trowel. A catalyst is added 
to base compound prior to applica- 
tion. It has very good abrasion resis- 
tance and poor flexibility. The final 
drying time is from 24 to 36 hours at 
75°F. or over. Pot life of the adhesive 
is 30 minutes at 75°F.; shelf life of 
the adhesive is a minimum of 18 
months. Parts and equipment can be 
cleaned with a ketone or aromatic 
solvent. The adhesive is not recom- 
mended for nitric acid immersion 
over 20%. Carboline Co. P-231 


Bookbinding Adhesive 


Glued-up sewed book-fillers may be 
stacked, trimmed, backed and lined 
without heat drying by the use of 
Weld-Seam 6900, states the manu- 
facturer. Because the adhesive com- 
pletely bonds the signatures together 
and fixes the sewing thread on con- 
tact, it is impossible for it to bleed 
into any space between signatures. 
Waterproof and weatherproof, the 
adhesive is said to remain completely 
flexible. Precision Testing Laborator- 
ies. P-232 
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Schenectady Resins help 
industrial adhesives 
withstand heat 


You can formulate industrial adhesives which 
will “stay put” in hot spots with Schenectady 
modified-phenolic resins. Properly compound- 
ed, they also provide good tack and green 
strength, excellent adhesion, hardness and 
chemical resistance. 


Fast air-drying, they make it easy to handle 
objects to be bonded. The long open time 
provided is a boon to fabricators who need 
relatively long intervals between the applica- 
tion of a cement — and bonding objects to- 
gether. 


Find out what Schenectady resins can do for 
your industrial cements. Contact your near- 
est Schenectady technical representative or 
write to Schenectady Varnish Company, Inc., 
Dept. 191-3, Schenectady 1, N. Y. 


PRESSURE-SENSITIVE ADHESIVES contain- 
ing light-colored Schenectady pure ter- 
pene resins hove excellent tock, adhesion 
and color retention, good resistance to 
oxygen-aging. 


} 


SHOE SOLE ADHESIVES containing Sche- 
nectady resins hove high initial bond 
strength. Tack-free at room temperature 
toward materials other than themselves, 
they simplify handling, speed production. 


Synthetic Resins and Varnishes for Industry 


SCHENECTADY 
VARNISH C€O., INC. 


SCHENECTADY, N. Y. 


In Canada: In Mexico 
Schenectady Varnish Canada, Ltd. - 
Mexico, 5S. A. 
309 Comstock Road M. Antonio Casa No. 28 ler 
Toronto, Ontario Mexico 4, D. F. 
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capitol cues 


WASHINGTON STILL SEES GOOD BUSINESS AHEAD, despite the steel strike 
and the slowdown in activity it has brought. There is no fear of an early 
recession. But this doesn't mean that business is completely unaffected. 
The shutdown has toned down—and stretched out—the expansion that's ahead. 


Between now and the end of the year, business will still turn 
up; in fact, some things may set records. But the rate will 
not match forecasts made last Spring. Steel will continue in 
short supply and inventory pipelines won't begin to fill until 
1960. Even at year-end, mills will be filling orders placed 
before the strike. Normal deliveries must wait until Spring. 


The strike's impact will be felt for a while by some lines. 
eIn autos, fourth-quarter assemblies will be 600,000 short of. 
targets, but good dealer stocks will still keep sales high. 
eIn appliances, finished stocks are high, largely unaffected. 
Main effect of the strike has been to delay some new models. 

eIn construction, the strike's effects will show up in lags 
for some months yet, but the net effect won't be very large. 
eIn machinery, production was not hurt much by the strike. 


Here's what government experts see in 1959's final quarter: 
eIndustrial production will near, or top, the record of June. 
That would be about a 5% gain, to 155% of tne 1947-49 base. 
eRetail sales will top last year's excellent fourth quarter. 
For many lines, business at Christmas will be the best ever. 
And activity is expected to keep rising nicely well into '60. 
No leveling or softening is seen before the Summer, if then. 


THE 1960 MODEL CARS ARE GETTING A GOOD RECEPTION from the consumer, to 
judge from early sales figures. Both standard and economy lines started well. 
During October, for instance, sales were more than double the rate hit in the 
same month of 1958, and volume was also considerably higher than in September. 
To be sure, steel shortages will hamper production for a while. But the sales 
put off this Fall may show up during 1960, lifting the total to a new record. 


NO SIGNIFICANT EASING OF CREDIT is foreseen by officials in Washington 
for coming months. The need for money may not be as great as was expected when 
the steel strike first began. But businessmen, consumers, and local governments 
still need funds. Corporations, especially, will need money for tax payments, 
just when they'll be trying to rebuild inventories and to finance new plants. 
And the Federal Reserve shows no signs of reversing its tight-money program. 
Officials declare that they are still worrying over the dangers of inflation. 


A SHARP DROP IN HOME-BUILDING NEXT YEAR is now being forecast by experts 
at the federal housing agencies. They are worried about continuing tightness of 
money and the tapering in government housing programs. As a result, the experts 
see new starts falling to around 1.1 million next year, from this year's total 
of 1,350,000. Some buyers are already balking at current high mortgage rates. 
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ERSATILE POLYMERS 
FOR ADHESIVES 
AND SEALANTS! 


VISTANEX Lm 


Polyisobutylene polymers of 
viscous, soft, gummy consistency 
having average molecular 

weight range of 8,700 to 11,700. 


BUTYL 


Isobutylene-Isoprene 
co-polymers of solid rubber 
consistency having average 
molecular weight range 
between Vistanex LM and MM. 


VISTANEX MM 


Polyisobutylene polymers having 
a high degree of elasticity and 


These polymers, because of their excellent resistance average molecular weight range 

to aging, ozone and chemicals, viscosity stability over satan 

wide temperature range, and their permanent tack, 

offer the compounder great latitude in designing 

and formulation for: FOR INFORMATION on any of these ma- 
®@ Cements terials ... write or phone your near- 


sas . est Enjay office. Enjay’s extensive 
@ Pressure sensitive adhesives ihesdienee ant enaas Gt ane 


@ Laminating adhesives always glad to provide technical 
assistance on request. 


@ Caulking and sealing compounds 

@ Tackifiers 

@ Blending with polyethylene or wax 
Also for other applications such as: impregnating 
leather, binder for eraser compounds and base for 
paints. 


EXCITING NEW PRODUCTS THROUGH PETRO-CHEMISTRY 
ENJAY COMPANY, INC. 

15 West 51st Street, New York 19,N.Y. 

Akron « Boston « Charlotte « Chicago « Detroit « Los Angeles « New Orleans « Tulsa 


ADHESIVES AGE, DECEMBER, 1959 15 


4 ie ey i hs - a Sha > — a ee Dy : a 
ee ae |, i BES | ey te 
> ei Agar ' ee o a a oe BF a ae Saee ea = 
> >. oa a a a = 7 7 ae pO ae ? = os ime ) rs a 
‘ oe  - a ee = > * a %; 3 > J 
. a . _ 
ey ee ‘ 
f : : : 
ey . ae : o ke Se = ok So ’ Po * ~ ae a ? { 
- <a = i | 
- a a 
al i “< + oy } 
woe 
C - 7 
: oc 
; Se Fs ; 
; . ; a " My H 3 
a : ® 
, ; 
. “J ‘ y = 4 ; ¥ 7 
‘ ve ; 
fo) es 
, “g } 
Peo. 24% - 
ee . : " 
7 ; 
' 
a 1 es ee ii re ul z : ae a = a ™ eras gt oy e. Ff 7 Bip Se - 7 be 
aa I ; seat ci mE Bee ear es me : Bea re a ba iy “ut 5 " ron < opie: 9d " oo le  * f 
¢ : 5 . = =. ae 7 jl - of Se os 
‘| 7.” ae . =. ee aa idle a — da eo 
Fee eet ale « 7" — * a" eer _—: a 4 Pa j Hh, ere ale 4 We oe , 


capitol cues (con't) 


SOME IDEA OF THE ST. LAWRENCE SEAWAY'S IMPACT can now be obtained, 
as the first shipping season winds up. Railroads lost some grain traffic; 
volume at Eastern ports dropped 18 million bushels, while Great Lakes ports 
shipped many millions more. Trucks lost some domestic traffic but picked up 
business on hauling higher imports. Inland waterways lost bulk hauls, too. 


Seaway traffic has been running about 67% ahead of movements 
on the old shallow channel route. The total for this season 
may hit 17 million tons, including 7 million tons of grains, 
5 million tons of ore, and the rest general and bulk cargos. 


EXPORTS OF U.S. COMMERCIAL GOODS WILL RISE 6% in the next six to eight 
months, according to experts at the Commerce Department. Main reason: better 
business abroad. The areas that will see the biggest increases are Europe, 
Latin America, and Canada, which are getting more for materials they produce 
because of higher prices. Cotton and rubber and oil products will gain most. 


KEEPING ENOUGH WORKING CAPITAL IN THE BUSINESS to meet monthly needs? 
Many firms do not, warns the Small Business Administration in a new booklet. 
The SBA booklet says that there is danger in times of prosperity in putting 
too much money into inventory and new equipment and not holding enough to pay 
current bills. "Watch Your Cash"—the SBA publication—provides guidelines 
for budgeting funds for such purposes as inventories, payables, new machines, 
etc. Write SBA, Washington 25, D. C., for Management Aid 105. . It is free. 


THIS IS THE SEASON FOR TAKING ANTI-INFLUENZA SHOTS and officials of 
the Public Health Service urge that businessmen arrange for their employees 
to do so. The shots are deemed 70% effective against main strains of flu 
virus, including the Asian type, when given in two doses two to four weeks 
apart. Officials see no flu epidemic, but local outbreaks will be numerous. 


REPUBLICAN PROSPECTS FOR NEXT YEAR ARE EXCELLENT—that's the view of 
Washington political reporters. This is a far cry from November 1958, when 
the GOP lost heavily. The experts say that the Democrats would show large 
losses, if the 1960 national elections were to be held at this time. 


What's the basis for this size-up by those reporters polled? 

The Party has the best-known candidates—Vice President Nixon 
and Governor Rockefeller. The Republicans also have the best 
issues. The GOP is identified with a fight against inflation 
and Eisenhower has appropriated the peace issue for the Party. 
Prosperity is working for the GOP, too, but this could change. 


A NEW THEORY OF THE CAUSES OF CREEPING INFLATION has been devised by 
analysts working for Congress' Joint Economic Committee. It suggests that 
inflation needn't be chronic and can exist when goods are plentiful. The 
blame for the inflation of 1956-58, for example, is placed on sudden large 
shifts in buying: home and auto sales fell, steel and machinery sales rose. 


Prices of steel and machinery went up, lifting the costs— 
and prices—of users...which meant nearly every other line. 
So the indexes soared. If this theory gains support—and it 
could—all tight-credit policies would seem pointless. You 
may see a push for selective price controls on scarce items. 
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Nov. 30-Dec. 4. 27th Exposition of 
Chemical Industries, New York 
Coliseum, New York, N.Y. 


Dec. 2. Society of Cosmetic Chemists 
Annual Meeting, Hotel Commo- 
dore, New York, N.Y. 


Dec. 2-4. Rubber & Plastic Adhesive 
& Sealant Manufacturers Council, 
Apple Valley, Calif. 


Dec. 2-4. Metallurgical Society of 
American Institute of Mechanical 
Engineers, Cleveland Hotel, Cleve- 
land, Ohio 


Dec. 6-10. American Institute of 
Chemical Engineers, Annual Meet- 
ing, Sheraton Palace Hotel, San 
Francisco, Calif. 


Dec. 7-9. Chemical Specialties Manu- 
facturers Association, 46th An- 
nual Meeting, Mayflower Hotel, 
Washington, D.C. 


Dec. 12-15. Industrial Building Ex- 
position and Congress, New York 
Coliseum, New York, N.Y. 


Dec. 12-15. Atomic Industry Exhibi- 
tion, California Masonic Memorial 
Temple, San Francisco, Calif. 


Jan. 12-15, 1960. 16th Annual Tech- 
nical Conference, Society of Plas- 
tics Engineers, Conrad Hilton 
Hotel, Chicago, Il. 


Jan. 12-15, 1960. Society of Plastics 
Engineers, 16th Annual Technical 
Conference, Conrad Hilton Hotel, 
Chicago, IIl. 


Jan. 25-28, 1960. Plant Maintenance 
& Engineering Show, Convention 
Hall, Philadelphia, Penna. 


Jan. 26-27, 1960. Society of Vacuum 
Coaters, Technical Conference, 
New York, N.Y. 


Jan. 26-29, 1960. Canadian Pulp & 
Paper Association, Technical Sec- 
tion, Queen Elizabeth Hotel, Mon- 
treal, Quebec, Canada 
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Feb. 2-4, 1960. 15th Reinforced 
Plastics Division Conference, So- 
ciety of the Plastics Industry, 
Edgewater Beach Hotel, Chicago, 
Ill. 


Feb. 14-18, 1960. Hobby Industry 
Association, American Trade Show 
& Convention, Sherman Hotel, 
Chicago, III. 


Feb. 14-18, 1960. Hobby Industry 
Association of America, Trade 
Show & Convention, Sherman 
Hotel, Chicago, Ill. 


Feb. 15-17, 1960. ASTM Committee 
D-1 on Paint, Varnish, Lacquer, 
and Related Products, Shoreham 
Hotel, Washington, D.C. 


Feb. 18-19, 1960. Chemical Institute 
of Canada, Divisional Conference 
on Protective Coatings, Toronto, 
Ontario, Canada 


Feb. 22-25, 1960. TAPPI 45th An- 
nual Meeting, Hotel Commodore, 
New York, N.Y. 


April 6-9, 1960. Society of the Plas- 
tics Industry, Western Section 
Annual Conference, Hotel Riviera, 
Palm Springs, Calif. 


April 24-May 3, 1960. German In- 
dustries Fair, Hanover, West 
Germany 


May 20-31, 1960. International Plas- 
tics Exhibition, Oslo, Norway 


May 23-26, 1960. American Society 
of Mechanical Engineers, Design 
Engineering Conference & Show, 
Statler Hilton Hotel, New York, 
N.Y. 


June 10-26, 1960. Federation of Brit- 
ish Industries Exhibition, New 
York Coliseum, New York, N.Y. 


June 13-15, 1960. 43rd Annual Con- 
ference and Exhibition of the 
Chemical Institute of Canada, 
Chateau Laurier Hotel, Ottawa, 
Ontario, Canada 


el 


W. W. Sederlund 


Portrait Of 


W. W. Sederlund 


William W. Sederlund is man- 
ager of Packaging Adhesives 
Technical Development for the 
Eastern Division of National 
Starch and Chemical Corp., New 
York, N.Y. Born in Springfield, 
Mass., he joined the com- 
pany in 1946, after receiving his 
B.S. in chemical engineering 
from Rensselaer Polytechnic In- 
stitute. 

Mr. Sederlund’s group oper- 
ates out of the Alexander Labor- 
atory in Plainfield, N.J. Typical 
of some of its recent projects are 
(1) the development of fast-dry- 
ing, envelope front seal gums, 
(2)  fast-setting, easy-cleaning 
resin emulsions for high-speed 
cartoning, (3) the application of 
hot melt adhesives to existing 
and newly designed packaging 
equipment, and (4) improved fi- 
berboard laminating adhesives to 
withstand cyclic testing under ex- 
treme temperature conditions. 

Frequently called on to ad- 
dress various industrial groups, 
Mr. Sederlund has also lec- 
tured on adhesives at packaging 
courses given at Purdue Univer- 
sity and Columbia University. 
He is a contributor to the work 
on adhesives being done by the 
technical groups of leading in- 
dustry associations. Mr. Seder- 
lund is a member of the Pack- 
aging Institute’s Adhesion to 
Glass Committee, the vice-chair- 
man of TAPPI’s Adhesives Test- 
ing Committee, and membership 
secretary of ASTM’s Committee 
D-14 on Adhesives. 
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by Felix F. Fluss 


@ The Prodex Corp. of Fords, N. J., has concluded 
a license arrangement with one of the largest manu- 
facturers of machinery in West Germany, Henschel- 
Werke, G. m. b. H., in Kassel. The agreement 
covers the manufacture of the complete line of 
Prodex extrusion presses, which are to be distrib- 
uted to the European Common Market and Austria. 
Henschel-Werke will manufacture the entire range 
of extruders from 134 to 8 inches in diameter. 

One of the largest extrusion presses was exhibited 
at the Plastics Fair in Duesseldorf and was con- 
tinuously surrounded by a large number of visitors. 
According to some of the German trade papers, 
the crowd admired the versatility and advanced con- 
struction of the American product. In the agree- 
ment, Prodex has been licensed to manufacture in 
the United States the well known Henschel fluid 
mixers, a great many of which have been shipped 
to European chemical industries, particularly to 
factories producing plastic materials. 


@ The International Plastics Fair in Duesseldorf 
was a great success. There were 669 factories ex- 
hibiting their products, machinery and related items 
in an area of approximately 640,000 square feet. 
More than 195 foreign companies from 15 states 
in Europe and America constituted the largest for- 
eign industrial exhibit ever shown on German soil. 
The fair opened on October 17 and was visited by 
more than 300,000 people from all parts of the 
world during its eight day showing. More than 450 
journalists covered the event in order to inform in- 
dustrial and trade circles about the progress made 
in the plastics industry and to convey to the public 
the various elements of the new plastics world. 
During the various conferences held, a number 
of interesting statistics were revealed. At present, 
Germany produces about 800,000 tons of plastics, 
about twice as much as was produced in 1955. Thus, 
Germany has already reached second place among 


those countries producing plastic materials. America 
holds first position, manufacturing approximately 
2 million tons per year. In Germany, the consump. 
tion of plastics per capita, during 1958, amounted 
to approximately 22 pounds, almost as much as was 
consumed in the United States. This year, sales in 
the German plastics industry will reach approxi- 
mately $600 million. About 25 per cent of total 
production, approximately $150 million of plastic 
products have been exported. 

On the other hand, very large and considerable 
amounts of plastic raw materials and products are 
imported into West Gerraany. The United States, 
Italy, France and Japan enjoy a steadily increasing 
volume of export business, supplying the German 
market. According to the German trade press, 
Americans particularly, have established a number 
of factories in Belgium, France and Italy for the 
production of plastic raw materials in Europe in 
anticipation of the growth possibilities resulting 
from the establishment of the European Common 
Market. 

At present, two-thirds of German plastics ex- 
ports are absorbed by some of its adjacent coun- 
tries and the European Common Market. About 90 
per cent of German production is sold in the do- 
mestic market and on the European Common Mar- 
ket. After the removal of internal barriers between 
the participating countries of the European market, 
the chances for increasing German exports look 
good. 


@ The organization of the International Plastics 
Fair at Duesseldorf was greatly admired by Russian 
scientists. Eleven professors from the Russian 
Academy of Sciences in Moscow went to Duessel- 
dorf in order to take part in the Eighth German 
Plastics Conference and, at the same time, to visit 
the International Plastics Fair. Visiting exhibits of 
669 European companies, the United States and 
South America, which were displayed in an area 
of 640,000 square feet, the Russian visitors were 
surprised at the vast scope of the exhibit and stated, 
according to the German trade press, that the In- 
ternational Plastics Fair had world character. 
Visitors from all parts of the globe congregated in 
Duesseldorf and it is said that every fourth visitor 
was from a foreign country. 


@ Three interesting patents describing the manufac- 
ture of pencils, using plastic materials, were recently 
granted to the Austrian pencil factory, Conte. The 
three patents cover the process and apparatus for 
the manufacture of pencils using coaxial extrusion 
of two pasty compositions, one forming the lead, 
the second forming the sheath. 

In order to replace the expensive cedarwood used 
in the manufacture of pencils, a fibrous composi- 
tion has been patented. The composition consists 
of 20 kg. wood flour; 5.5 kg. casein; 900 gr. borax; 
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500 to 1,000 gr. oleic acid; 15 to 30 gr. emulsifier; 
150 gr. phenol; 50 gr. copper sulphate; 20 gr. beta- 
naphthol orange color; 1 gr. rhodamine; and 36 gr. 
water. 

To manufacture these pencils efficiently, a new 
extrusion machine has been designed and patented. 
According to the description, two co-axial extru- 
sion dies are arranged on an extrusion press having 
a fixed central core with a cylindrical body which 
rotates around it. Two oppositely threaded feed 
worms on the outer surface of the body feed the 
sheath material directly to one die and feed the 
lead material through an axial bore in the central 
core to the second die. 


@ The British Association for the Advancement 
of Science and the Association of British Chambers 
of Commerce are studying the possibility of chang- 
ing England’s monetary system of pounds, shillings 
and pence. An English pound (present value about 
$2.80) is the equivalent of 240 British pence. A 
shilling is divided into 12 pence and the pound 
consists of 20 shillings. Britain is once again con- 
sidering plans to give up this complicated monetary 
system and to adopt the simple decimal system 
which is used not only in America, but in most parts 
of the world. 

The Queen’s Chancellor of the Exchequer noted 
recently that nearly every important nation has fol- 
lowed the American decimal coinage system. Can- 
ada and, more recently, India have given up the 
intricacies of pounds and shillings in order to adopt 
the decimal monetary system. Britain has pondered 
this idea off and on for hundreds of years. 

Every American who has ever traveled in Eng- 
land knows how difficult it is to convert the Ameri- 
can decimal units into English denominations and 
vice versa. Let us hope that England will come to 
the conclusion very soon that in view of the shrink- 
ing world, she has to follow the other nations and 
make life easier by adopting the decimal system. 


© A patent covering the process and apparatus for 
the production of porous or homogeneous semi- 
finished or finished articles or products comprising 
non-linear cross-linked plastics was granted recently 
to Farbenfabriken Bayer, A. G., Germany. In the 
description of the patent, it is pointed out that a 
mixture of reaction components (polyisocyanates, 
polyesters, accelerators, etc.) cannot be effected 
satisfactorily by injecting one component into a 
flowing stream of another component with necessary 
interruptions for emptying small molds or repeatedly 
filling hollow containers. This injection mixing 
method, however, can be used for intermittent ejec- 
tion if the individual components are fed under 
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pressure into a closed mixing chamber from which 
the resulting material is ejected by a piston through 
a nozzle controlled in a timed sequence. 


e A five-mile long pipe-line made of polyethylene 
pipe is being built near Trento in Italy for collecting 
milk in mountain pastures and bringing it down 
to a central cooperative plant. The pipeline origi- 
nates at two points about 5,000 feet high and will 
carry the milk down into the valley at the rate of 
4 tons per day. It crosses rivers and valleys and 
one lap is suspended for over 1,200 feet. 

A similar device has been in existence in Austria 
for quite some time. An interesting feature is that 
a telephone line affixed on top of the plastic pipes 
makes it possible to communicate between the 
valley stations and the collecting points way up 
in the mountains. Austrian experiences with this 
transportation system for milk are very satisfactory 
and a number of additional pipe-lines have been 
built since. 


e A puncture-proof tire has been invented by a 
Flensburg (West Germany) engineer, Paul Schmidt, 
according to the West German weekly news maga- 
zine, Der Spiegel. The tire, foam rubber with in- 
dependent airtight cells encased in a normal outer 
cover, is fitted to a special wheel-rim, which can be 
tightened to apply pressure on the tire to harden it. 


@ A method of manufacturing laminated sheet 
material has been patented in England. A sheet of 
PVC is backed with a cork composition, bonded 
under pressure and heat, and then cemented to a 
wood or hardboard panel, the cork sheet forming 
the bond. PVC sheets 0.02 inches thick can thus 
be effectively used as decorative and industrial sur- 
facing material resistant to moisture, corrosion and 
abrasion. 


@ Degradation by oxidizing synthetic rubber latex 
has been the subject of recent research in Germany 
in order to facilitate the plastification of the mate- 
rial by the degradation of synthetic rubbers. It has 
been observed that Buna S3 can, under certain con- 
ditions, be degraded in the latex state, the influence 
of the catalyzers, phenol alkyls and metallic naph- 
thenates, has been studied. The new process is, 
however, not recommended for industrial use. In 
applying the process to natural rubber, it has been 
found that with the catalyzers enumerated above, 
as well as with secondary amines, thermoxidizing 
degradation takes place more rapidly in natural 
latex than in synthetic latex. 
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Elements that go into 
The Adhesives Research Picture 


| every manufacturer will 
be concerned, either directly or in- 
directly, with adhesives or adhesive 
problems within the next year. 
Adhesives research, therefore, is of 
concern to nearly every industry. Es- 
sentially, research relies on a sys- 
tematic approach, and a laboratory 
with a good background in adhesives 
can save valuable time in solving 
bonding problems. 

An organization is not automati- 
cally endowed with an adequate 
background in adhesives simply be- 
cause it manufactures them or be- 
cause it has acquired appropriate 
staff members, although both admit- 
tedly are helpful. However, back- 
ground—and more important, a flex- 
ible sort of group attitude that makes 
it possible to adjust rapidly to new 
demands and to assimilate and use 
new approaches and materials—can 
be acquired. Its acquisition should 
not be haphazard, but, like a research 
study, should involve a systematic 
effort. 

Since no single problem is ever 
completely typical of those encoun- ° 
tered, it is necessary to maintain 
interests and contacts beyond areas 
of immediate concern. Experience so 
gained forms a background or matrix 
that is often extremely valuable when 
new bonding problems occur. 

A knowledge of and familiarity 


By R. M. KELL and C. W. COOPER 


Battelle Memorial Institute 


with the great strides being made in 
the polymer field is a necessary part 
of a useful background. A sound 
knowledge of elastomers, thermoset- 
ting and thermoplastic resins, solv- 
ents, emulsions, compounding mate- 
rials such as curing agents and fillers. 
and compounding techniques, as well 
as an awareness of some of the basic 
principles of adhesion, are a part of 
the “tools of the trade.” 


Gathering Background 


Through the literature, technical 
society meetings and discussions with 
adhesive manufacturers and raw ma- 
terial suppliers, research workers be- 
come familiar with existing products 
and their limitations and use this 
knowledge in the development of new 
adhesive materials. It is the respon- 
sibility of research groups to keep up 
with the latest developments in the 
field, to know the products of the 
various suppliers, and to apply the 
latest techniques and materials to 
bonding problems. 

Bonding problems originate in a 
variety of ways: with the desire of an 
individual, as a means of reducing 
product assembly time or costs, by 
requirements in the packaging or 
transporting of certain specialized 
materials, by changes made necessary 
in a competitive field, etc. 


The organizations, groups, or in- 
dividuals with adhesive problems may 
be roughly divided into five groups: 

(1) Those who can be classified 
as neophytes, at least in the adhesives 
field. 

(2) Those whose requirements are 
not quite matched by available ad- 
hesives. 

(3) An individual or group with a 
confidential problem. 

(4) Those wishing to manufacture 
a new adhesive product or to develop 
a new bonding process. 

(5) A user with extreme demands. 

An individual or group may, of 
course, fit into more than one of 
these classes. 

A good many original and useful 
ideas for the use of adhesives come 
from individuals who have no per- 
sonal background in the field of bond- 
ing. Because of this lack of prior 
knowledge, solutions to a relatively 
simple problem are sometimes de- 
layed unnecessarily. However, if the 
neophyte has access to a research 
group, members of the laboratory 
can often rely on general knowledge 
to suggest a particular material or 
process. Frequently, the individual 
can be referred directly to a commer- 
cial source, thus saving valuable time. 

There are also those who have 
some familiarity with adhesives, but 
find their requirements are not quite 
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matched by available products. To 
satisfy their requirements, it is some- 
times possible to make modifications 
of known classes of adhesives or to 
develop a process to make use of an 
existing product. Either of these steps 
should be well within the capability 
of a laboratory with the proper back- 
ground. 

Occasionally, persons or groups 
need outside help in solving a bond- 
ing problem, but are unable or un- 
willing to discuss the problem with 
commercial suppliers—at least until 
some work is done to indicate prac- 
ticality of an idea or until patent 
protection has been obtained. The in- 
dividual must rely on help either 
from members of the laboratory 
within his own organization or from 
an independent research laboratory. 
Experience indicates that such situa- 


Milling a rubber stock on a two-roll mill 
often begins rubber-adhesive research. 


tions usually call for the development 
of a total bonding system involving 
both adhesive and process. This may 
or may not involve the use of com- 
mercial products. 


Analyze Requirements 


A manufacturer planning to pro- 
duce a particular adhesive product, 
usually finds it necessary to analyze 
adhesive requirements based on 
known uses, markets, and properties. 
Then, with a knowledge of available 
polymeric materials, development of 
a product that is at least competitive 
should be possible. Following this, 
steps may be taken to develop a 
superior product or one with im- 
proved handling characteristics. 

Problems involving extremes of 
performance from an adhesive are 


Hydraulic press is used to assemble adhesive 
specimens in the Battelle Memorial lab. 


illustrative of longer term programs. 
To develop a method of attack, 
studies of this type usually involve a 
more exhaustive literature survey 
than problems of lesser depth. Even- 
tually, it may become necessary to 
synthesize new polymeric materials 
for the particular application. 

Depending upon the breadth of the 
study, a discussion of the problem 
with persons having specific back- 
grounds may be required. For exam- 
ple, there may be need for individuals 
with a knowledge of commercial 
products or of those familiar with 
polymeric raw materials. Help may 
be needed from people with strong 
backgrounds in rubber compounding 
or plastics technology, or those famil- 
iar with polymerization techniques or 
with a strong physical-organic back- 
ground. 


Coating test panels. The application method 
is part of the entire adhesive system. 
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Density gradient tubes provide one method 
for measuring the density of rubber or plas- 
tic materials used in solving bonding prob- 
lems by Battelle researchers. 
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Testing the properties of a film exposed to 
elevated temperatures. Adhesives being re- 
searched are often put through a series of 
tests that are designed to simulate expected 
in-use conditions. 


Infrared spectrophotom- 
eter is one of the many 
lab tools used in making 
an analysis of both raw 
materials and the fin- 
ished product. 


Technician employs tester 
to determine the peel 
strength of an adhesive 
used to provide a bond 
between two flexible 
substrates. 


Based on decisions reached in dis- 
cussions with appropriate people, it 
will soon become apparent what type 
of skill will be needed or what par- 
ticular direction the research effort 
should take for the best chance of 
success. The following examples will 
illustrate how certain, bonding studies 
may be handled by a research labor- 
atory. 

One relatively simple problem in- 
volved in production line difficulty 
that required immediate solution. A 
manufacturer of building materials 
was experiencing failure in parts of a 
moving press with a flat load-bearing 
surface which depended upon sliding 
metal-to-metal contact. In this opera- 
tion, metal shoes supported a heavy 
moving load. 

The laboratory recommended that 
a plastic laminate be substituted for 
the metal shoes to maintain a level, 
chatter-free surface, and that the 
laminate be bonded in place. Labora- 
tory work involved merely the quick 
evaluation of several adhesives. While 
this was being done it was possible to 
supply the company with an interim 
cement to keep them in production. 
A commercial adhesive was then 
recommended that could be used for 
future needs. 

Several years ago a laboratory was 
involved in one phase of a broad 
study of aircraft fuel tank sealants 
then being carried out by a number 
of agencies for the government. Seal- 
ants based on polysulfide rubbers 
were used in the well-known applica- 
tion of caulking interior wing seams 
so that the wings are capable of serv- 
ing as fuel tanks. The product was 
required to have flexibility down to 
—65°F., to resist embrittlement in 
contact with fuel at 200°F., and, of 
course, to adhere tightly to the wing 
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surfaces under all conditions. At that 
time, commercial sealants were cured 
with an inorganic system based on a 
lead compound. These materials ex- 
hibited good physical properties at 
moderate temperatures, but deterio- 
rated at temperatures above about 
180°F. 

This problem required a knowl- 
edge or rubber compounding and 
eventually it was demonstrated that 
organic-based curing systems, which 
were in some ways characteristic of 
other segments of the rubber field, 
were capable of giving the desired 
performance. It was also shown that 
improved adhesion between the seal- 
ant and the aluminum could be 
obtained by incorporating specific 
resinous components known to have 
adhesive qualities. 


Governmental Cooperation 


The formulations developed were 
made available through the sponsor- 
ing government agency for manufac- 
ture by interested companies. Since 
this time, of course, further improve- 
ments have been made by producers 
of commercial sealants. Here was a 
case, however, in which a knowledge 
of rubber compounding was just as 
important as familiarity with adhesive 
materials in the solution of the prob- 
lem. 

Some time ago, work was done on 
an investigation of oil well drilling 
methods. At that time, one area of 
considerable interest was vibrational 
drilling and a full-scale investigation 
of this method required the construc- 
tion of a heavy piece of equipment 
called a transducer. 

In this device, which consisted 
largely of a compact nickel laminate 
and which was itself a “motor,” an 
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electric current supplied the energy 
required for vertical vibration. It was 
necessary to bond the nickel sheets 
together to make a compact unit 
since its diameter was obviously lim- 
ited. Furthermore, it was necessary 
for the adhesive to be resistant to a 
rather difficult set of conditions 
which included high temperatures, 
water, corrosive chemicals, and 
shock. Not the least of the problems 
was the requirement that the lamina- 
tions be separated by only 0.001 inch 
and still maintain electrical insula- 
tion. 

This problem was eventually solved 
through a knowledge of recent devel- 
opments in the field. At the time the 
work was being carried out, a new 
commercial adhesive was in the de- 
velopment stage, and it was possible 
to obtain samples of this material 
through the manufacturer. 

The actual bond was made by us- 
ing a special .0005 inch glass cloth 
impregnated with the adhesive. With 
the glass cloth carrier it was possible 
to approach the one mil limitation 
and to provide the necessary uniform 
thickness between the laminations. As 
a further protection the entire trans- 
ducer was encapsulated in an epoxy 
resin compound. The unit stood up 
well in service tests. 

Occasionally an adhesive must be 
developed if no known commercial 
material is available with the re- 
quired properties. For example, it 
was recently necessary for a group 
of mechanical engineers to make a 
study of the stresses present during 
the operation of an engine. The 
engineers needed an adhesive to 
fasten strain gages to various parts of 
the engine and specified that the ad- 
hesive should be sufficiently high in 
modulus to follow strain in the parts, 


Author R. M. Kel! demonstrates the use of a 
laboratory lamincting press. Plastic lami- 
nates, plywood sandwich panels and similar 
compositions can be made up for testing and 
evaluation by using a unit such as this. 


Series of ovens available for laboratory con- 
ditioning, curing or aging of adhesives are 
available to research technicians. 


The paper coating operation shown here is 
one type of bonding problem handled at the 
Battelle Memorial laboratory. 
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should be resistant to hot oil at about 
250°F., and should have sufficient 
impact resistance and resilience to 
withstand continuous flexing and 
shock during long periods of op- 
eration. 

Although this is not a common re- 
quirement for a strain gauge adhe- 
sive and no commercial cements were 
available specifically for this purpose, 
it was possible to make an experi- 
mental epoxy resin-based adhesive 
having the required performance 
characteristics. The first-hand ob- 
servation of the performance of this 
adhesive and others recommended in 
similar fashion adds to background 
experience frequently applicable in 
the solution of future problems. 

Naturally a great deal of testing is 
involved in a laboratory research in- 
vestigation. In most cases this re- 
quires the use of standard equipment 
and methods. Whenever possible, 
ASTM and similar standards should 
be followed, not only because of their 
great importance in industry, but also 
because it is only when well-known 
procedures such as these are used 
that accumulated data can be com- 
pared meaningfully with information 
from the literature or other sources. 

In addition, to these standard tests 
for evaluating the performance of an 
adhesive or process, a test may actu- 
ally become part of the problem. For 
example, a relatively recent study in- 
volved the development of an ad- 
hesive to bond two very dissimilar 
flexible materials. Because actual 
service testing required several weeks, 
an attempt was made to develop a 


similated service test to flex the bond 
under investigation in a manner ap- 
proaching that of actual use. How- 
ever, results of laboratory tests did 
not correlate well with field perform- 
ance. 


Flexing or Fatigue? 


A study of the motion involved 
in flexing, and a consideration of 
past failures with simulated service 
tests, led to the belief that adhesive 
failure was possibly a fatigue prob- 
lem rather than a matter of stripping 
due to flexing forces. Thus, instead 
of a simulated flexing arrangement, 
the materials were mounted under a 
cycling arrangement in tension on 
a standard testing machine. It was 
shown that good correlation existed 
between this accelerated test and the 
actual field performance of various 
adhesive products, confirming the 
belief that failure was caused by 
fatigue. The effectiveness of new 
products could now be measured in 
hours rather than weeks previously 
required. 

These examples serve to illustrate 
some of the different problems that 
might be encountered in a research 
laboratory. Most of these problems 
are rather directly connected with ad- 
hesive products. However, an adhe- 
sive product cannot be thought of 
as an entity, but rather should be 
considered as part of a bonding sys- 
tem consisting of surfaces and surface 
preparation, joint design, adhesive, 
and application method. The system 
concept should lead to a broader use 


R. M. KELL has been associated with 
Battelle's Rubber and Plastics Division 
for the past seven years. He has worked 
on rubber transition studies as well as 
various adhesives and sealants. 


About the Authors... 


Cc. W. COOPER, assistant chief of Bat- 
telle’s Rubber and Plastics Division is 
extremely active in adhesives research. 
Previously, he did research for DuPont in 
films, coatings and laminates. 


of adhesives and enable adhesive 
products to keep pace with more 
severe demands being ecountered in 
today’s markets. 

Experience with these and other 
problems has led to the following 
steps which have been found useful 
in approaching and solving an adhe- 
sive problem: 

(1) Define the problem in co- 
operation with those initiating the 
problem, making certain that all 
available information is used. This 
step establishes the type of study 
necessary. 

(2) Decide, again with all con- 
cerned, on the depth of the problem 
or the depth to which it is econom- 
ically feasible to carry on the work. 

(3) Discuss the problem and con- 
ditions with persons from various 
sections of the research organization 
who have backgrounds in fields ap- 
propriate to the problem, such as 
polymer science, physics, engineer- 
ing, etc. 

(4) On the basis of the opinions 
of those consulted and the needs of 
the initiator of the work, decide on 
the direction to be taken in the study 
of the problem, and also on the 
equipment and facilities necessary to 
carry out the proposed plan. 

(5) Initiate laboratory work as 
soon as feasible. Early results are 
helpful in re-evaluating the problem 
and making certain that an important 
condition has not been overlooked in 
initial planning. 

(6) Prepare frequent reviews or 
reports on the progress of the work. 
Reviews should include charts, graphs 
and other means of analyzing the 
test data. Discuss the data and con- 
clusions critically with others con- 
nected with both the research labora- 
tory and the persons concerned with 
the solution to the problem. 

(7) At the conclusion of the work, 
prepare a summary report for man- 
agement and include recommenda- 
tions indicating the most promising 
steps to be considered in any future 
work on the problem. 

A systematic approach as outlined 
has been shown to be surprisingly 
effective in solving adhesive prob- 
lems, particularly those involving 
product development or process im- 
provement. The acceptance of adhe- 
sives in a wide variety of fastening 
applications means that there will be 
many more problems within the next 
decade if the present rate of growth 
is to be continued. Fortunately, this 
also means that there will become 
available an ever increasing back- 
ground knowledge in adhesives and 
related fields. 
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Sticks Like Glue— 
Protects Like Cotton 


A new compressible plastic tape 
that sticks like glue and protects 
like cotton is expected to find wide- 
spread industrial use as a cushioning 
material in packaging and _instru- 
mentation, as thermal insulation for 
air conditioners and ventilation units, 
and as a sound and vibration damp- 
ener in electrical appliances. 

The cushioning tape consists of a 
two-pound density foam with a spe- 
cial rubber-based adhesive applied to 
a single side. A treated paper lami- 
nated over the adhesive protects it 
and can be peeled off by hand at the 
time of use. 

Designated as Puffoam Cushioning 
Tape by the manufacturer, Permacel, 
New Brunswick, N.J., the tape can 
be used as a replacement material for 
felt, cotton, fiberglass, foam rubber, 
styrofoam, asbestos and cork in 
various industrial applications. Be- 
sides being substantially less expen- 


Cushioning tape moving to the windup man- 
drel at bottom. The white shiny surface is 
the interliner protecting the adhesive. 
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sive than the latter, it is expected to 
offer the additional advantage of 
greater longevity. 

While foam tapes are not unique 
in industry, previous products have 
been mainly of the type in which the 
foam backing is laminated to a film 
layer containing an adhesive coating. 
Because of this, Permacel points out, 
they generally have poor elongation 
as their unresilient films will not 
conform smoothly in_ cornering. 
These tapes have been used mainly 
in the leather fabricating, garment 
and sundries fields. 

Permacel began investigating the 
feasibility of a  single-faced tape 
about a year ago. Work done in the 
company pilot plant indicated that 
applying a rubber-based adhesive 
directly to the foam product pro- 
duced a better result than applying 
the adhesive in strip-film form. It 
was also found that the direct method 


The compressible tape is shown here being 
applied as an all-purpose weather stripping 
for street fire alarm equipment. 
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cut costs because half as much ad- 
hesive was required to achieve the 
same bond. 

Development engineers assigned to 
the project requested samples of dif- 
ferent types of flexible foam of 
various densities from several manu- 
facturers. These samples were sub- 
jected to critical testing and analysis 
and on the basis of results obtained, 
the company contracted for pilot 
shipments of two-pound density flex- 
ible polyurethane foam marketed un- 
der the name of Nopcofoam by the 
Nopco Chemical Co., North Arling- 
ton, N.J. 

The cushioning tape is being made 
available in three thicknesses—*s” 
12” and %4”—and in widths from 
one-half inch to 18 inches. Navy 
Accelerated Aging Tests show that 
it has an adhesion to steel of 35-40 
ounces per inch. Within 72 hours, 
this set increases to 60-70 ounces. 


The array of shapes and configurations 
shown indicates the possibilities of using 
die cut tapes for special applications. 


pe a ee oe RE SETS a ed a ae 
2 ee Ses Penta ke es mo 4, ee ers a= te oe he ‘ ¥ - aS 4 c.: 
: “ zt : yer? 
ee ~ a Pe ai 
ive fb As 
pre “a ? é , | 
in ‘ f 7 / i y~ ‘ P 
&, ae, Pa es 
ler PHILS (FA 
ng , eth 
Ful Ff ehaaaceee: 
J : H 
“i PEER RELLUS 
Bae 2S a 
>O- eed hee 4 ; \ 4 \ \ ae 
.& ¥ \ ; 
_ \\ > * WS 
all = + i‘ \ ~. ‘. Ni 
lis . e . . —_ 
ly * os 
' ™= . wer X\ 2 ' ‘ * } mee 
“a aK Ne 
” : . “a. 
» — mo 
: es 
1- 
1S 
n 
)- 
iS 
i fi 
Ss 
f 
n 
y 
4 
) 
; 
’ ‘ 
, 
| : a - 4 dl : | 
= | | 7 
(>) =—= cc KS a oa 
a —_—— * Fike 4 com 
i r ( > =< : al é' ~ 
ve ) t awe a piv /) 
: i. a ~~~ 7 oa ~ ' i 
ee, 6 =—s | ‘et 
—— ae a ~ ° 
4“ ow om a 5 a : ] . 
4 ; a + - ‘ Be, 
a ‘ie SE eee, ee i H 
v, 4 ' , a! F i in x . ¥  @ | q : 
i , ae ¥ = ae 5! oe 
3 : ; ea, 4 a : — ae a 2 4 ae ; ’ ; | a i 
r= 7 + a oe b.-| mie |g - 
ba | aa b> ar 4 Pt , + y Sees a ‘¥¢ ed wy. fi ——— ie or 
Spee, care Be ‘he oe > er 2 | ee oe a ee _. 4 
F be ga Ln Bab 6: _ ; : - A" 7 ; ry beg Sai aes . Pie =, be ; a os 4a 
. *, \ Sa i ‘ - Raps: a 4, oo we ime fae a ee a ae 4 a 


a 


Adhesion, 


Cohesion 
and Corrosion 


To a considerable extent, each of these phenomena depends 
on the degree of difference in the intensity of attraction 
between charged polar bodies within a given field of force 


A study of the corrosion of dif- 
ferent materials under diverse con- 
ditions provides many _ excellent 
clues to the full understanding of 
the forces of adhesion and cohesion. 

In physics, the terms adhesion and 
cohesion designate intermolecular 
forces holding matter together. The 
tendency of matter to hold itself to- 
gether or to cling to other matter 
is one of its most characteristic 
properties, as long as the right con- 
ditions prevail. Adhesion and cohe- 
sion, therefore, are merely different 
aspects of the same phenomena, 
which is apparently of the nature of 
intermolecular attraction. 

This attraction is an electrostatic 
one between oppositely charged ions; 
it is a form of polar linkage. Thus, 
the degree of attraction resulting be- 
tween these charged ions will also 
eventually determine the degree, in- 
tensity and direction of the forces of 
adhesion and cohesion. 

On the other hand, there may re- 
sult a balance of attraction where 
neither force will be greater than the 
other. This will bring about a status 
of neutralization, or passivation, as 
the term is known in corrosion engi- 
neering. It is also possible that the 
force of adhesion will be greater than 
that of cohesion, or vice versa. 

To further clarify, it might be 
pointed out that we speak of cohesion 
as an interaction between adjacent 
parts of the same body, and as act- 
ing throughout the interior of its 
substance. Adhesion refers to a simi- 


By H. L. RICE 


Chief Engineer 
Rubber & Plastics Compound Co., Inc. 


lar interaction between closely con- 
tiguous surfaces of adjacent bodies. 
These statements can be explained 
by referring to the following laws of 
physics: 

(1) Polar groups of high mutual! 
attraction or large unsatisfied fields 
of force determine the degree of at- 
traction between oppositely charged 
ions and whether the force of co- 
hesion will be greater than that of 
adhesion or vice versa. 

(2) When polar groups are al- 
ready neutralized within the field of 
force, in each case their properties 
present the degree in which these 
properties manifest themselves. They 
depend largely on how powerful the 
force of attraction is within the field 
of force, or to what extent the various 
polar forces have become neutralized. 

Corrosion may also be caused by 
an electrostatic attraction between 
oppositely charged ions. The final 
degree of corrosion—or as expressed 
when an adhesive makes contact with 
the surface of an adherend, the 
degree of adhesion or cohesion— 
will depend largely on the degree of 
the difference in the intensity of at- 
traction between charged polar bodies 
within a given field of force. 

On the other hand, there may re- 
sult a degree of neutralization, or 
passivation, when both the forces of 
cohesion and adhesion have come to 


rest since one force is not greater 
than the other. 

If this is the case, when an adhe- 
sive comes into contact with the 
surface of an adherend, the adhesive 
should stick extremely well to the 
surface of the latter. This is because 
there is no difference in the degree 
of attraction of either the adhesive 
or cohesive force. Since both are 
neutralized or at rest, there is no 
flow of force of the cohesive to 
adhesive to bring about a state of 
unrest. 

This may be further illustrated by 
noting the forces of adhesion and 
cohesion which exist when a parti- 
cular adhesive is brought into contact 
with the surface of an adherend. This 
reaction can be compared with the 
very same forces noted in different 
types of corrosion. 

The following are specific ex- 
amples: 

In the case of electrochemical cor- 
rosion where contact is provided by 
an electrically conductive liquid, two 
parts of a metallic structure may 
exchange electric current. This will 
only occur where there (1) is a dif- 
ference in degree of attraction, and 
(2) the direction and area of the 
current flow is likely to be from the 
metal to the solution. This area is the 
anode and it is corroded by the proc- 
ess. The area where the flow is from 
the solution to the metal is the cath- 
ode, and it is usually undamaged. 

It can be readily seen that the 
electric potential which causes the 
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current to flow is always due to a 
difference of some kind between the 
anode and the cathode. There may 
be a difference in the two metals, or 
a difference in the concentration of 
a solution at the two areas, or a 
difference in the amount of oxygen, 
or some other type of difference. 

In the case of electrochemical cor- 
rosion, the rate and distribution of 
attack may also be influenced by the 
conductivity of the solution. This 
reaction is related to the behavior 
of polar groups of high mutual at- 
traction or large unsatisfied fields of 
force and the manner in which they 
determine the degree of attraction 
between oppositely charged ions. 
Naturally, this will include the rela- 
tive areas of anode and cathode 
which may be affected, the velocity 
of flow, the formation of non-con- 
ducting films, and many other fac- 
tors. 

It can therefore be stated that 
electrochemical corrosion does mani- 
fest a breakdown or reduction in the 
cohesion force. The current flow or 
electric potential from the metal to 
the solution is such as to corrode 
the metal or anode to a reduced size 
because of its loss in cohesive 
strength. This type of corrosion or 
polarization is a definite manifesta- 
tion of a difference in degree of at- 
traction between the forces of adhe- 
sion and cohesion. 

Perhaps it should be explained how 
polar attraction manifests itself with- 
in the molecule itself under certain 
conditions. 

For example, let us examine the 
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effect of such polar substituents as 
CL, Br, OCN, and C,H; in promot- 
ing polymerization. Polymerization is 
an indication of an excited stage 
within an exceptionally strong field of 
force which is polar in character. 

Just as in the case of internal pres- 
sure, polarity does not lend itself to 
definite evaluation. Liquids can be 
divided into two classes: those which 
contain molecules of high mutual 
attraction or large unsatisfied fields 
of force, and those with molecules 
neutralized within the field of force. 

Polar molecules which contain 
powerful fields of force tend to orient 
themselves in an electric field. One 
of the best means of determining 
the polarity of a substance is the 
dielectric constant. This is defined as 
the ratio of the capacity of a con- 
denser containing the substance in 
question, to its capacity at the same 
potential when the space between 
the condenser plates is evacuated. 

When polar molecules tend to 
orient themselves in an electric field, 
the capacity of the material which 
forms the dielectric greatly increases, 
and consequently becomes the dielec- 
tric constant of the material. It has 
been found that certain groups, e.g., 
OH, —NO., CooH,—NHbp, etc., 
impart polarity to a molecule and 
endow it with an_ exceptionally 
strong field of force. If the fields of 
force can be neutralized within the 
molecule itself, the forces of inter- 
molecular attraction may be quite 
small despite the presence of polar 
groups. For example, it will be found 
that unsymmetrical nitro methane has 
a high dielectric constant, while sym- 
metrical tetra nitro methane is nearly 
non-polar. 

It will be borne out that in some 
highly polar compounds there are 
permanently localized electric fields 
at different points upon the surface. 
When in such a condition, the mole- 
cule acts to a greater or lesser degree 
as a charged body having a positive 
charge at one point and a negative at 
another. 

The magnitudes of these two 
charges, while opposite in sign, will 
of course be equal. The molecule is 
electrically charged similar to a short 
bar magnet and is called a dipole. 
Like a magnet, it will develop a mo- 
ment which can be measured by 
taking advantage of the molecules 
tending to rotate in an electric field. 
The possession of a dipole moment 
by a compound is, therefore, an- 
other criterion of polarity. 

The author has done a great deal 
of experimentation with the polyvinyl 
acetal groups of plastic materials. 


He has seen how the interchange of 
different polar groups of various de- 
grees of polar intensities affects the 
degrees of adhesiveness of various 
types of polyvinyl acetals. For ex- 
ample, let us examine the formula in 
Figure | which contains the two 
circled methyl groups. 

This material in emulsion or film 
form has a high degree of adhesive- 
ness in the unplasticized state. It can 
be made more adhesive by incorpo- 
rating plasticizers of different melting 
points to develop a product that will 
seal at a wide range of temperatures. 

Such is not the case with polyvinyl 
butyral which requires a_ certain 
amount of tackifiers and plasticizers 
when compounded into a “dope” type 
of solution which solvents such as 
ethyl alcohol or butyl alcohol. See 
Figure 2. 

This is due to the degree of in- 
tensity of polarity between the methyl 
group (CH;) and _ the © butyral 
(—C;H;). Not only is the degree of 
adhesiveness affected, but the misci- 
bility with water as far as these two 
types of plastic of the polyvinyl ace- 
tal group are concerned. In addition, 
polyvinyl butyral is less affected by 
moisture and temperature changes. 
It will absorb as much as three to 
five per cent of water vapor. This is 
quite high as compared to such mate- 
rials as polyvinyl chloride or vinyli- 
dene chloride. 

An attempt has been made to show 
how the forces of cohesion and ad- 
hesion come into play both in cor- 
rosion and when an adhesive is ap- 
plied to an adherend. Remember that 
special attention should be paid to 
the effects of the difference due to 
polarity. 


About the Author... 


HARRY L. RICE has authored many 
articles on the use of plastics, synthetic 
rubbers and organic materials to com- 
bat corrosion. He is chief engineer of 
Rubber & Plastics Compound Co., Inc. 
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Handling Liquid Adhesives 


Borden experiments with shipping liquid 


adhesives in aluminum tanks and adopts the 
technique as standard operating procedure 


Win a pioneering eye on the 
future and a thought to captur- 
ing more of the large northwest mar- 
ket for adhesives and resins, Borden 
Chemical Company began in 1956 
to experiment with 300-gallon port- 
able containers for the intra- and 
inter-plant handling of liquid ad- 
hesives. A test program for handling 
urea formaldehyde shipped to the 
wood industry was set up in the com- 
pany’s Springfield, Ore., plant and 
success of the innovation has caused 
its adoption in Borden plants at Kent, 
Wash., and Los Angeles, Calif. 


First Tank Rented 


As a first step, Borden rented a 
300-gallon all-aluminum container 
which can easily be fork-lift trans- 
ported within the plant or loaded 
on trucks for shipment. The original 
contract called for a six-month trial 
period to ascertain the feasibility of 
this method for handling of liquid 
adhesives and resins. Tests first were 
conducted at the Borden Springfield 
plant, then at a customer plant. The 
lumber industry customer was so 
pleased with the tank that Borden 
found it difficult to get it back. 


As a result of this experimentation 
with the new container, however, 
Borden made a few design sugges- 
tions to Tote System, Inc., Beatrice, 
Nebr., engineers and fabricators of 
the portable drum which is known 
commercially as a Tote Tank. These 
changes completely adapted the alu- 
minum container for use with adhe- 
sives and resins. At the present time 
Borden has put 133 of these tanks 
into service. 

Among the changes suggested by 
the adhesives manufacturer were the 
following: 


(1) The valve was changed to an 
elbow unit and equipped with a sepa- 
rate shutoff. All brass equipment was 
specified for fittings to avoid metallic 
color contamination of water white 
urea. (Now all fittings are being re- 
converted to aluminum.) 


(2) A special angle was welded 
on the Tote Tank near the valve to 
protect against possible damage from 
the fork truck while the container 
was being transported or while it was 
being stacked. 


(3) The size of the top closure 
was increased to that of standard 
drums thereby allowing full acces- 


sibility for cleanout of the sticky 
material. 


(4) A topvent plug was included 
to enable full flowout without neces- 
sity of removing top. 

These changes were made and soon 
after Borden began its program of 
handling liquids in Tote Tanks. The 
company now is discussing further 
expansion of the operation with the 
Nebraska manufacturer. 


Equivalent of Five 


Although the Tote Tank holds the 
equivalent of five 55-gallon drums, 
it provides a unique advantage in that 
it can be handled by a single fork 
truck from the receiving dock to the 
point of use. In addition, it makes for 
significant space saving in the plant 
where space is usually at a premium. 

Most important perhaps is an in- 
crease in product purity assurance. 
Ferrous metal contact with urea 
could contaminate the product and 
cause discoloring—an item of par- 
ticular concern in edge gluing. The 
all aluminum Tote Tank makes such 
contamination impossible. 

Both Borden and its customers 
have found that use of the tanks has 
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greatly facilitated production opera- 
tions. One mechanical movement of 
the tank takes the place of rolling five 
drums by hand. The loss of drum 
resale by the customer is more than 
offset by the benefits accrued in in- 
plant handling, product purity and 
improved morale and safety. In addi- 
tion, there is an important safety fac- 
tor—with the mechanical setup there 
is no lifting and no chance of strain. 

To capitalize on the promotional 
advantages of its new handling inno- 
vation, Borden circulated the follow- 
ing bulletin to its customers: 

“Borden proudly pioneers the in- 
troduction of portable tanks for 
liquid adhesives. 

“The use of Tote Tanks for liquid 
adhesive shipping is intended to re- 
duce material handling and provide 
for a more flexible supply of resin 
in our customer mills. A Tote Tank 
holds more adhesive and occupies less 
space than five 55-gallon drums. A 
full supply of adhesive can be stored 
at the point of use in a container 
that can be drawn from by simply 
opening a valve. 


Construction of Tank 


“Tote Tanks are constructed of 
light but strong aluminum. They are 
equipped with a 1'%4-inch bottom 
outlet, and a two-inch ‘bung’ opening 
on the top for ‘stick’ gauging, and a 
22-inch manhole on the top for clean- 
ing. The bottom outlet is sealed by a 
plug valve. 

“It is recommended that 14-inch 
gate valve be installed on the bottom 
outlet by the customer to control the 
resin flow as it is drawn from the 
tank. It is also suggested that the tank 
be rinsed with cold water immediately 
after emptying.” 

Borden salesmen—who now have 

a method as well as a product to sell 
—have been ingenious in helping to 
adapt this technique to plants whose 
operations do not justify the expense 
of a fork lift. For example, one 
helped to design a cart for use as a 
discharge platform and for transport- 
ing the tanks within the plant. 
“The wheels” he reported, “were 
old pulley wheels they had out in the 
junk pile. These were bored out and 
used Timken roller bearings inserted. 
The front wheel assembly rotates on 
a Timken roller bearing (about 8 
inches in diameter, |-inch thick with 
the points down). The bearing was 
one that was no longer suitable for 
the high speed production machines, 
SO you can see they didn’t go to much 
expense.” 
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A Tote Tank is filled with 
adhesive at the Borden 
plant in Springfield, Ore. 
Each tank holds 300 
gallons, more than would 
five 55-gallon drums. 


Fork lifts are used both within the plant and to load the Tote Tanks for shipment. Because 
of their design the containers can be easily placed on any flatbed vehicle. 


A platform made with 
discarded pulley wheels 
is used to cart tanks 
about in plant where 
operations de not justify 
expense of fork lift. 
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How to obtain maximum strength when 


Bonding Metals with Adhesives 


Improvements in the heat resistance of adhesives 


are bringing about increased industry acceptance 


of the bonding of a wide variety of metal joints 


T he use of adhesives in the field 
of metals joining made its first 
big breakthrough in the aircraft in- 
dustry, but it is now rapidly finding 
increasing acceptance in all indus- 
tries. This change in the industrial 
picture is due to the many advantages 
that adhesives offer. 

For example, they join dissimilar 
metals, do not require high tempera- 
tures during actual joining, do not 
require piercing of the metals to be 
joined and join thin metal structures. 
In addition to providing leak proof 
joints, they increase structural effec- 
tiveness by uniformly distributing 
stress, reducing over-all weight and 
permitting smooth surfaces and con- 
tours. Finally, they are corrosion re- 
sistant and provide electrical and 
thermal insulation as well as vibration 
dampening. 

Adhesives used in metals joining 
are normally classified by the type of 
organic resin they contain. There 
are four general adhesives groups. 

(1) Thermosetting 

(2) Thermoplastic 

(3) Elastomeric 

(4) Adhesive alloys 

Basically, the organic resins are 
chain-like molecules which link to- 
gether as a result of a chemical reac- 
tion called polymerization. Molecules 
in thermosetting resins are tied to- 
gether by crosslinks into a three di- 
mensional network. These resins will 
soften with heat only long enough for 
cure or polymerization to start. 

Once cured they remain essentially 
hard and infusible, but will decom- 
pose if exposed to temperatures in 
excess of certain limits characteristic 
to each specific material (usually 
500° F.). Examples of this group are 
epoxies, phenolics, alkyds, and sili- 
cones. The cured thermosets have 
relatively high moduli of elasticity 
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(about | x 10® psi at 75° F.), do 
not support combustion and are fairly 
chemical resistant. 

The molecules of thermoplastic 
resins have little or no crosslinks. 
These materials can be repeatedly 
softened and melted by heating and 
then hardened by cooling. Examples 
of the thermoplastics used in adhe- 
sives are acrylics, polyvinyl acetate, 
polyvinyl butyral and cellulose ni- 
trate. These materials are less rigid, 
weaker and have a lower modulus of 
elasticity than thermosetting resins. 

Elastomers are similar to thermo- 
plastics in that they soften on heat- 
ing, but the softening occurs at a 
much slower rate. However, the 
elastomers never melt completely, but 
remain viscous and sticky until they 
decompose. Examples of this group 
are natural rubber, synthetic rubber 
and silicone rubber. These materials 
are extremely flexible. 

Many commercial adhesive manu- 
facturers take advantage of the desir- 
able properties of each of the three 
groups by blending them together. 
These blend formulations are referred 
to as adhesive alloys. Since the ther- 
mosetting resins provide strong co- 
hesive forces in three molecular di- 
mensions and are highly polar, they 
provide an excellent starting place 
for formulating a structural adhesive 
suitable for joining metals. When re- 
sistance to impact, bending or peeling 
is desired either a thermoplastic or 
elastomeric material can be added. 
For example, the addition of poly- 
vinyl butyral to a phenolic resin will 
more than double its bending 
strength. 


Some of the more common adhe- 
sive alloys used in this way are listed 
below. 

(1) Phenolic-polyvinyl-acetal 

(2) Phenolic-polyvinyl-butyral 

(3) Phenolic-polyvinyl-formal 

(4) Phenolic-nylon 

(5) Phenolic-neoprene 

(6) Phenolic-nitrile rubber 

(7) Phenolic-epoxy 

Some improvement can be made 
in almost all of the properties of 
adhesives through judicious use of in- 
ert fillers, reinforcing and resin blend- 
ing. 

The principal uses of the inert fill- 
ers and reinforcing cloths and fibers 
is to (1) create a more favorable 
coefficient of thermal expansion, (2) 
reduce over-all shrinkage during cure, 
and (3) take advantage of the rela- 
tively high adhesive strength of the 
bonding material in the thicker ad- 
hesive layers. 


High-Temperature Requirements 


The temperature requirements of 
many adhesive applications in the 
missle and aircraft industry have ex- 
ceeded the upper limits of organic 
resin base adhesives. Inorganics are 
being investigated as possible bases 
for adhesives for these high tempera- 
ture applications. Only limited test 
data is available on these materials 
at present. Table ! compares two 
experimental ceramic adhesives to 
two of the heat resistant organic 
adhesives which are currently used in 
industry. 

Before going into details on the 
adhesive bonding process, it would 
be of benefit to discuss briefly the 
theory of adhesion to see why certain 
operations of the process are impor- 
tant. 

Adhesion is the molecular attrac- 
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Table I—Comparison of Or- 
ganic and Inorganic Adhesives 


Tensile Shear Strength (psi) 
Adhesive 80°F. 600°F. 800°F. 1000°F, 


Ceramic 1000 1150 1600 950 
UI 117-50 
Ceramic 1400 1400 2550 — 
UI 1067 
Blooming- 
dale HT20 2350 1325 250 — 
Shell 422) 3130 1250 750 ~- 


Note: Specimen-Type 302 stainless steel with 
Y.-inch overlap 


tion exerted between the surface to 
be bonded (the adherend) and the 
adhesive. The primary forces of at- 
traction that are operative for most 
adhesive-adherend systems are those 
due to covalent, ion-dipole and elec- 
trostatic charge transfer types of 
bonds. 

Van der Waal’s (secondary) forces 
account for only a small part of the 
total bond strength. The best (strong- 
est) bonds are therefore obtainable 
between highly polar materials. 
Metals are not polar in themselves 
but, when a highly polar adhesive is 
placed on a metal surface, the metal 
surface mirrors the forces in the ad- 
hesive and as a result a strong bond 
is formed. 

In actual practice the bond or 
adhesive strength that is measured on 
bonded metal specimens is only a 
small portion of the theoretical max- 
imum which is calculated for the 
metal-adhesive system. Figure | is a 
breakdown of the effects of various 
factors on a bond. The lengths of the 
lines in the figure in no way repre- 
sent the actual percentages of strength 
retained by the bonded joint. 

The magnitude of the forces of 
attraction between the metal surface 
and the adhesive is a function of the 
distance between the adhesive mole- 
cules and the metal atoms. As an ex- 
ample, the dipole dispersion effect 
(London effect) energy varies as the 
1/6 power of the distance between 
the adhesive molecule and metal 
atom. Where the adhesive does not 
properly wet the metal surface, ad- 
sorbed gases and liquids cause the 
distances to be very large. Since even 
with the best of surface cleaning 
methods, all traces of adsorbed con- 
taminant cannot be completely re- 
moved, some potential bond strength 
is lost. 
The 


inherent strength of the 


ADHESIVES AGE, DECEMBER, 1959 


bonded joint is again reduced by the 
development of internal stresses dur- 
ing or after completion of adhesive 
cure. The factors which may cause 
the development of internal stress 
are: phase change of the adhesive, 
temperature change and change in 
composition of the adhesive. 

The degree of internal stress the 
above factors can cause, is deter- 
mined by the following properties. 


(1) Modulus of elasticity of adhe- 
sive and adherend 

(2) Plastic flow of adhesive 

(3) Ratio of the coefficients of 
thermal expansion 

(4) Design of the joint 

(5) Thickness of the adhesive 
layer 

(6) Topography of the metal sur- 
face 


In order to effect good wetting of 
the metal surfaces you need to use 
either a liquid or semi-liquid adhe- 
sive. When this liquid changes to a 
hardened state as a result of poly- 
merization, a physical or chemical 
change takes place which results in 
a volume change and accompanying 
residual stresses. To keep these 
stresses to a minimum, most of the 
contraction of the adhesive should 
take place while it is still in an easily 
deformable state. If the adhesive is 
cured so as to have chain building 
occur first and cross-linking second, 


minimum stresses will be left in the 
bond. 
Inorganic materials have low co- 


efficients of thermal expansion 
whereas organic materials have high 
thermal coefficients. If inorganic and 
organic materials are joined, stresses 
will result when the temperature 
varies from that at which the joining 
occurred. 

When the adhesive has low co- 
hesive strength, the stresses are re- 
lieved through plastic flow. When the 
cohesive strength of the adhesive is 
very high, the stresses remain in the 
bond to weaken it. Temperature in- 
creases can also cause flow in adhe- 
sives under tension which results in a 
“necking” or reducing of cross-sec- 
tional area which is carrying the load. 

Further loss of volatiles (solvents 
and plasticizers) and leaching out of 
the soluble materials in the bond 
will change its composition and result 
in volume changes. 

Aging of the adhesive, especially at 
elevated temperatures, will change 
the orientation and structure of ad- 
hesives. The orientation changes may 
reduce the bond strength and the 
structural changes will reduce the 
volume. Further cross linking occurs 
during aging which makes the adhe- 
sive more brittle and less impact 
resistant. 

The cohesive strength and the 
modulus of elasticity of the adhesive 


Figure 1—Relations Between Factors Involved in Adhesion 


A-MAXIMUM ADHESION-CAUSED BY FORCES OF MOLECULAR ATTRACTIUN 


MAXIMUM BOND STRENGTH POSSIBLE 


C-RESIDUAL STRENGTH OF 
BOND } 


S- INTERNAL STRESS 
OF BOND 


B- INHERENT STRENGTH OF BOND L- LOSS 
DETERMINED BY ABILITY OF MOLECULES OF ADHESIVE AND CAUSED BY 
ADHEREND TO ATTAIN MOLECULAR NEARNESS. DEPENDS INCOMPLETE 
ON WETTING OF ADHEREND BY AOHESIVE WETTING 


D-MEASURED STRENGT! 
OF BOND 


BREAKING OF BOND BY | 
EXTERNALLY APPLIED STRESS 


Note: This chart is qualitative, not quantitative. 


DEFECTS IN TEST MAY PRODUCE UN- 
MEASURED STRESS ON BOND E, OR 
REDUCE EFFECT OF INTERNAL STRESS 
ON BOND, F 


No significance is attached to the relative lengths 
of the lines. A is always greater than 8B, and B greater than C. See Literature Reference (1). 
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Table ll—Effect of Surface Treatment on Bond Strength 


Treatment 


Tensile Shear Strength (psi) 
High Low Average 


(1) Immersion in 140°F. bath of 1.0% Triton 


X-100 


1893 1363 1625 


(2) Immersion in 150°F. bath of 1.0% Triton— 


4.0% Isopropyl alcohol 


1846 972 1268 


(3) Immersion in 140°F. bath of 2.0% sulphuric 


acid—2.0% sodium dichromate 


1486 1123 1244 


(4) Immersion in 190°F. bath of 2.1% sulphuric 


acid—2.0% sodium dichromate 


(5) Immersion in 150°F. bath of 0.5% trisodium 


phosphate 


4059 3529 3831 


(6) Immersion in 150°F. bath of 0.5% Trisodium 


phosphate + 150°F. 0.5% HCl 


4843 3834 4273 


(7) Immersion in 170°F. bath of 6.3% sulphuric 


acid—2.0% sodium dichromate 


4950 4332 4644 


(8) Immersion in 155°F. bath of 4.2% sulphuric 


acid solution 


(9) Immersion in 155°F. bath of 8.4% sulphuric 
4979 


acid—1% sodium dichromate 


4603 4330 4468 


(10) Immersion at 150°F. bath of 4.2% sulphuric 


acid—2.0% sodium dichromate 


4925 3955 4455 


Note: Specimen—2024-T3 Alclad bonded with Bloomingdale FM47 


determine the magnitude of the in- 
ternal stresses in the bonded joint. 
Some adhesives will fail in cohesion 
at loads well below those that would 
cause stress in the joint. 

Bonding at high pressure will pro- 
duce strains in the metal and subse- 
quent stresses in the adhesive joint. 
For this reason bonding should be 
carried out under the lowest possible 
pressure. 


Approaching Zero 


Internal stresses which are due to a 
high modulus in the adhesive will 
approach zero as the thickness of the 
metal being bonded approaches zero. 
This is because the metal will deform 
to relieve the stresses. Adherend sur- 
faces that contain cracks, pits, crev- 
ices and other discontinuities create 
many points of stress in the bond 
and lower its ultimate strength. 

In perfect situations, i.e., smooth 
perfectly matched surfaces and favor- 
able ratio of thermal expansion co- 
efficients, the thinner the adhesive 
layer the stronger the bond will be in 
shear. 

In bonding metals, polished sur- 
faces give better bonds than rough 
surfaces if both are equally chemi- 
cally clean. On the polished surface 
the high points are pushed into the 


low spots to create an amorphous 
layer called the Beilby layer. This 
layer is very active and will give high 
bond strength. 

The roughly ground surface has 
metal removed from it and exposes 
the crystalline structure of the lower 
layers. The rough surface provides 
more surface area available for bond- 
ing, but air or other contaminant may 
be trapped in the deep grooves to 
prevent proper wetting by the adhe- 
sive. In addition, thick adhesive layers 
will be required when low spots 
match on adjacent faces and the 
bond will then depend almost entirely 
on cohesive strength. The cohesive 
strength of the adhesives is normally 
only a fraction of their adhesive 
strength. 

The procedure for joining of sur- 
faces with an adhesive consists of a 
series of individual operations, each 
of which must be done properly to 
achieve maximum bond strength. The 
number of operations and the meth- 
ods of making the bond depends on 
several factors such as the type of 
materials to be bonded, the adhesive 
used and physical size and design of 
the joint. Some of the operations 
common to all types of bonding are: 

(1) Surface preparation 

(2) Application of the adhesive 

(3) Assembly of the joint 


(4) Cure of the adhesive 

As discussed in the section on 
theory, chemically clean surfaces are 
necessary for the adhesive to wet 
properly and provide optimum bond 
strengths. Surface cleaning can be 
achieved by either mechanical or 
chemical methods or a combination 
of both. When the number of joints 
to be made is low, the mechanical 
means of cleaning are the most 
desirable. Among the mechanical 
cleaning methods are: sandblasting, 
sanding, grinding, wire brushing, or 
scrubbing with steel wool. Surfaces 
mechanically cleaned should be 
washed with solvent prior to bonding 
to remove grease and dirt. 


Results Vary with Metal 


Chemical cleaning is preferred 
when the number of joints to be made 
justifies the expense of installing the 
proper equipment. The chemical sur- 
face treatment to use for optimum 
results will vary with the type of 
metal being bonded. 

Table II shows the variation in 
tensile shear strength of aluminum 
joints bonded with Bloomingdale 
FM47, a_ vinyl-phenolic adhesive, 
when different chemical surface treat- 
ments are used. Typical surface treat- 
ments for various metals are as fol- 
lows: 


Stainless Steel—Degrease and then 
immerse for 15 minutes in a 150°F. 
+ 10°F. bath of: 


Triton X-200 3.6 pbw 
Tri Sodium Phosphate 6.0 pbw 
Water 90.4 pbw 


Rinse with cold water. 


Aluminum—Degrease and _ then 
immerse for 15 minutes in a 150°F. 
+ 10°F. bath of: 

Pluronic F-68 0.1 pbw 

Sodium dichromate 1.0 pbw 

Sulphuric acid (sp. gr. 1.84) 

8.4 pbw 

Water 90.5 pbw 
Rinse in water which is less than 
180°F. 


Titanium—Degrease and then im- 
merse for 15 minutes in a 120°F. + 
10°F. bath of: 

35 ml saturated solution of so- 

dium dichromate 

1.0 liter sulphuric acid (sp. gr. 

1.84) 


Rinse in cold water. 


Magnesium—Degrease and then 
immerse for ten minutes in a 175°F. 
+ 15°F. bath of: 

Sodium metasilicate 3.0 oz. 
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Tetrasodium pyrophosphate 


1.5 oz. 
Sodium hydroxide 1.5 oz. 
Nacconal NR 0.5 oz. 
Water 1.0 gal. 


Rinse in cold water and then treat 
for 15 minutes at 150°F. in 20 per 
cent chromium trioxide solution. 
Rinse in cold water and then rinse 
for no longer than 10 seconds in 
boiling water. 


Copper—Degrease and then etch 
for one to two minutes at room 
temperature in a bath of: 

42% Ferric Chloride 15 pbw 

Concentrated Nitric Acid 

30 pbw 

Water 195 pbw 


Rinse in cold water. 


Steel—Degrease and then sand- 
blast or wire brush. Immerse for ten 
minutes at 140°F. in a 10 per cent 
solution of sodium metasilicate. 
Rinse in cold water. 

In some cases the type of adhesive 
used will also determine the optimum 
type of surface pretreatment to use. 
On aluminum, for example, most 
phenolic-polyvinyl formal adhesives 
will give the same bond strength 
whether the surface was simply de- 
greased or _ sulfuric-chromic acid 
treated. On the other hand, phenolic- 


polyvinyl butyral adhesives on sul- 
furic-chromic acid treated aluminum 
give bond strengths many times those 
obtained on surfaces which were 
only degreased. 

Electroplated surfaces normally 
provide good bonds without use of 
chemical pretreatments. Silver, tin 
and lead electroplated on aluminum 
however does not give as good a 
bond with phenolic-polyvinyl butyral 
adhesives as does chemically treated 
aluminum. 


Ketones or Alcohols 


Structural adhesives are available 
in several forms. The most used are 
the liquids which are suitable for 
brushing or can be thinned down to 
a spraying consistency. A large num- 
ber of the basic resins used in these 
adhesives are either very viscous 
liquids or solids. Solvents, usually 
ketones or alcohols, are used to make 
these into low viscosity solutions. 
This solvent must be removed com- 
pletely from the applied adhesive 
film prior to bonding. 

Spraying is the most practical way 
of applying uniform adhesive films. 
A spray pressure of 10 to 50 psi and 
a fan type spray held about ten 
inches from the work is used. 

Adhesives using mineral or metal- 


lic-oxide fillers are normally paste- 
like and must be applied with a 
spatula or trowel. Thinning these 
filled adhesives with reactive diluents 
or solvents usually results in reduc- 
tions in bond strength. 

Adhesives in the form of supported 
and unsupported tapes with and 
without liquid primers are also 
available. These are suitable for flat 
or slightly curved surfaces but are 
difficult to use on intricately shaped 
parts. 

Pressure guns, doctor blades and 
roll coating are other methods of 
applying adhesives. Sufficient adhe- 
sive must be applied in every case 
to completely fill the gap which will 
exist between the surfaces to be 
bonded. 

The temperature, pressure and 
time required for curing the adhe- 
sive to optimum strength will vary 
from material to material. Most 
structural adhesives require a heat 
cure and retention of pressure on 
the joint during cure so that (1) 
the adherends are held in a fixed 
relative position, (2) there is uni- 
form and complete contact between 
adhesive and adherends, and (3) a 
uniform glue line results. 

Pressure can be applied to a joint 
in a number of ways each of which 
has three features in common: ade- 


Table Ill—Effect of Test Temperature on Tensile Shear Strength 
Tensile Shear Strength (psi) at 


Adhesive 


—100°F. 76°F. 180°F. 250°F. 350°F. S500°F. 650°F. 800°F. 
Nitrile-phenolic 
Scotchweld AF-6 2499 3240 1122 1030 740 —— —_ _— 
Bloomingdale PA-101 1506 3606 2548 1368 891 _- os _ 
Plastilock 608 2197 3705 1700 1210 840 -- —- _ 
Metlbond 4021 2024 4130 2340 1730 1016 — a — 
Vinyl-phenolic 
Bloomingdale FM-47 (liquid) 3104 4526 4730 3574 446 — a ~ 
Bloomingdale FM-47 (tape) 3078 4560 4840 2940 526 — -- _- 
Redux E—type R 2973 4080 1220 480 250 — a —— 
Cycleweld 55-20 2956 3820 1353 758 344 — os — 
Epoxide 
Epon VIII 2780 3712 3876 1096 472 — — -- 
Epon IX 3200 3320 4170 2200 400 — oa -- 
FPL 881 3240 3110 — 2950 805 380 — — 
Epoxy-phenolic 
Shell 422J 3010 3240 3046 2642 2154 1734 1384 488 
FPL 878 (liquid) 1840 2044 —_ 3134 1336 1134 640 — 
FPL 878 (tape) 1200 1540 _- 1634 1168 840 610 — 
Modified phenolic 
Bloomingdale HT-20 2398 2165 2190 2630 2416 1754 1118 448 
NA Hi temp a 2000 — — — 1600 850 — 
Note: Specimen—2024-T3 Alclad—'2-inch overlap—0.064 inch sheet 
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Table IV-—Effect of Test Temperature on Aluminum and Stainless Steel Joints : 

s 

Tensile Shear Strength (psi) sl 

Adhesive 2024-T3 Alclad Type 301 Stainless Steel ¢: 

76°F. 200°F. 350°F. 500°F. 76°F. 200°F. 350°F. 500°F. 650°F. 

Nitrile-phenolic b 

Bloomingdale PA-101 3606 2150 900 = 1865 1000 200 50 -—— tl 

Metlbond 4021 4130 2150 1000 - 2298 1300 300 100 _ V 

Scotchweld AF-6 3240 1100 750 -- 2576 1500 500 200 _ tl 

Plastilock 608 3705 1500 800 — 3130 2000 750 250 200 is 

Vinyl-phenolic a 

Bloomingdale FM-47 (tape) 4560 4250 550 — 5606 3000 200 50 — . 

Bloomingdale FM-47 (liquid) 4526 » 4400 450 —- 8056 4500 200 50 -- t 

Redux E—type R 4048 1000 250 ~ 3734 2000 200 50 _ I 
Cycleweld 55-20 3820 1150 300 = 2744 1500 200 50 — 

Epoxide : 

Epon VIII 3712 3000 450 — 3326 1800 125 — — SI 

Epoxy-phenolic S 

Shell 422J 3240 2900 2150 750 3214 2600 1750 1500 1100 : 

Modified phenolic v 

Bloomingdale HT-20 2165 2300 2400 750 2356 2450 2350 1600 1250 t 

NA Hi temp 2000 — — 1600 2000 — — 1600 — d 

r 

V 

S 

s 


quate pressure, constant pressure, 
and uniform pressure over the entire 
surface. The amount of pressure 
which is considered adequate will 
vary with the adhesive type and the 
nature of the assembly. 

Some of the adhesives such as 
phenolics and elastomers liberate 
gaseous reaction products during 
cure. The pressure put on the joint 
when these adhesives are used must 
be adequate to offset this internal 
pressure buildup. 

For a pressure device to be satis- 
factory it must maintain a constant 
pressure level because during cure 
changes occur which can reduce the 
applied pressure. Most adhesives flow 


under pressure and heat and will de- 
crease the adhesive layer thickness 
and thus lower the pressure. Thermal 
expansion of the parts of the joint 
and pressure device will also cause 
the applied pressure to decrease. 


Applying Heat 


An unlimited number of methods 
for applying heat can be used. The 
available facilities and size and shape 
of the parts are usually the limiting 
factors. The most convenient source 
of heat is a thermostatically-con- 
trolled oven. For very large parts 
heat lamps, strip heaters or torches 
can be used. It is desirable to uni- 


Table V—Effect of Fillers on Heat Resistance of Adhesives 


formly heat the joint without exceed- 
ing the desired temperature level. It 
is important that the temperaure at 
the adhesive layer be used as the 
control in order to insure adequate 
cure. 

To obtain maximum benefits from 
the positive properties of the adhe- 
sives and minimize their shortcom- 
ings, bonded joints must be properly 
designed. Although many times, 
acceptable bonds can be made using 
joints designed for other means of 
fastening, the best adhesive bond 
performance can be expected only 
in joints designed specifically for 
adhesive bonding. 

Often other considerations may 
not allow the most effective joint 
design, but for maximum effective- 
ness the joints should be designed to: 
(1) Minimize stress on the adhesive. 


(2) Stress the adhesive in the direc- 
tion of its maximum strength. 


Epoxy (3) Minimize stress in the direction 
Adhesive Tensile Shear Strength (psi) the adhesive is the weakest. 
Filler Type Fr. 221°F. 500°F. : , 

; : (4) Make the maximum proportion 
Aluminum Oxide A 1650 1150 - of the bonded area contribute 
Short Asbestos fiber A 2180 3910 —_— sneantin tm the telat 
Carbon Black A 2000 1170 on ee on ee poeee 
Silica OB #1 A 1530 600 ani (5) Maintain continuity of the bond 
Zinc dust A 4080 3865 _ layer. 

Bentone 34 B 875 —_ 370 (6) Be adaptable to production 
Titanox RA B 1900 — 1095 techniques. 

Pyrophillite Clay B 1595 — 910 Most of the adhesives used in 
—_ sueeeene Sher : Lam — : metal to metal bonding are relatively 
Sion Gun B 1820 om 1215 rigid, strong in shear and weak in 


Note: Specimen—2024-T3 Alclad ¥/,-inch overlap 


peel or cleavage. Joints should be 
designed to place the adhesive in 
shear and prevent ‘or minimize peel 
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or cleavage stresses. Where the de- 
sign is such that cleavage or peel 
stresses cannot be avoided, the bond 
should be strengthened by rivets, 
caps or rigid stiffeners. 

The most common way to assem- 
ble flat plates or sheets is through 
the use of a straight lap shear joint. 
When the metal is loaded in tension, 
the edges of the lap deflect and there 
is a tendency to peel the bond. As 
a result, observed bonded joint fail- 
ures on metal which can deform in 
this way are usually substantially be- 
low the true strength of the adhesive. 

A very high proportion (5/6) of 
the failure load is carried by the 
two edges of the lap, and as a re- 
sult they should be well bonded. The 
shear strength of a lap joint is di- 
rectly proportional to the width of 
the lap but increases only slightly 
when the depth is increased. Since 
the load at which a metal sheet will 
deform is proportional to its thick- 
ness, the thicker the metal sheet 
which is bonded, the closer the bond 
strength will be to its inherent 
strength. 

A pure scarf joint is the most 
efficient type of adhesive joint be- 
cause it affords uniform stress dis- 
tribution over the entire area, elimi- 
nates the stress concentration present 
in straight lap joints and introduces 
no bending. 

A butt joint is a special case of 
the scarf joint where the scarf angle 
is 90°. When loaded in pure tension, 
butt joints give excellent strength 
values. Pure tensile loads however 
are rarely encountered in service. 
Off center loads will cause cleavage 
on butt joints. The butt joints should 
therefore be used only in conjunc- 
tion with lap joints or where the 
areas to be joined are very large. 


Adhesive Layer Thickness 


The strength of lap and other 
joints depend also on the thickness 
of the adhesive layer. An optimum 
thickness value exists for each type 
of adhesive but before this optimum 
value is decided on, consideration 
must be given to the type of stress 
the joint must withstand. Thick ad- 
hesive films may cause difficulties in 
creep. 

Thin films in the order of .001 
to .003 inches show high shear 
Strength and creep resistance but 
may be more susceptible to thermal 
shock and impact loadings. 

Adhesive bond strengths are nor- 
mally determined using the test 
specimens and methods described in 
the following ASTM specifications: 
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Table Vi—Effect of Aging at 550°F. for 100 Hours on Aluminum 
and Stainless Steel Joints Made With Various Adhesives 


Tensile Shear Strength in psi When Tested at 80°F. 


Adhesive 


Durez 16227 (phenolic) 

Epon 1007 (epoxy) 

FPL 878 (epoxy-phenolic) 

Nylon 6A (polyamide) 

Epon 1001 (epoxy) 

Nylon 6A + Epon 1001 

Ethyl Acrylate + Acrylonitrile 
Butadiene 65% + Acrylonitrile 35% 
Butadiene 75% + Acrylonitrile 25% 
Orlon (polyacrylonitrile) 


Type 302 

2024-T3 Alclad Stainless Steel 
Unaged Aged Unaged Aged 
1362 980 1372 0 
3472 94 2392 88 
2118 1404 2244 72 
1480 1782 2016 1486 
3728 120 2456 220 
1516 752 1760 1508 
1312 12 1142 0 
230 892 118 1260 
244 1038 494 1414 
0 0 0 0 


D 1002-53T — shear 

under tensile loading 

D 905-49 — shear strength un- 

der compressive loading 

D 1062-51 — cleavage strength 

D 950-54 — impact strength 

D 1184-51T — flexural strength 

D 903-49 — peel or stripping 

strength 

D 897-49 — tensile strength 

The property usually reported by 
adhesive suppliers and determined 
in general screening tests is tensile 
shear strength at normal or elevated 
temperatures. The relation between 
the various properties, i.e., tensile, 
tensile-shear, peel, impact, etc., will 
differ for each adhesive. 

Specific strength values obtained 
for test specimens of a given area 
and geometry of bond cannot be 
readily translated to other geometries 
or areas. In addition, strengths deter- 
mined under short time loadings do 
not give an indication of the per- 
formance of the adhesive under con- 
tinuous stress. 

Bond strength determined on spec- 
imens shortly after bonding are not 
always indicative of the strengths 
retained after exposure of the bond 
to various environmental conditions. 
Finally, the apparent strength of a 
bonded joint made under apparently 
identical conditions will vary over 
a wide range so that a statistical 
analysis of strength values may often 
be necessary. 

Before putting them into produc- 
tion, it is therefore desirable to eval- 
uate functionally the adhesives which 
appear promising in the screening 
tests. 

In order for the design engineer 
to use adhesives effectively in join- 
ing metals, he must know what me- 
chanical properties he can expect 


strength 


under various environmental condi- 
tions. 

The properties of adhesives are 
largely dependent upon the ambient 
temperature. Those properties associ- 
ated with flexibility may improve at 
elevated temperatures and_ those 
associated with rigidity and hardness 
are generally adversely affected. As 
has been pointed out, large internal 
stresses, which can cause physical 
rupture of the joint, are developed 
under temperature extremes. 


Decomposition of Materials 


At high temperatures, such as 500° 
F., many organic materials decom- 
pose. This decomposition is accom- 
panied by a loss in strength. The 
effect of the temperature on the 
tensile-shear strength of a number 
of adhesives is shown on Tables III 
and IV. 


Table Vil—Effect of Aging at 
500°F. for 100 Hours on Clad 
Aluminum Joints 


Tensile Shear 

Strength at 80°F. 

Metal Deposited Before After 

On Aluminum Aging Aging 
None 1771 935 
Manganese 1712 1044 
Chromium 1622 912 
Iron 1466 442 
Nickel 1606 702 
Zinc 1836 1136 
Copper 1390 0 
Silver 2120 1162 
Cerium 1890 1196 


Note: Specimen—2024-T3 Alclad with metal 
deposited by Jirotka process—bonded with 
FPL878 
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Table Vill—Effect of Aging at 
550°F. for 100 Hours on Naph- 
thenate-Treated Stainless Steel 


Tensile Shear 
Strength in psi at 80°F. 


Naphthenate Aging Aging 
Metal Before After 
None 1883 50 
Lithium — 110 
Strontium — 32 
Barium — 20 
Calcium — 0 
Magnesium — 66 
Aluminum — 50 
Manganese 1945 60 
Zinc 2071 380 
Chromium — 46 
Tron 1550 0 
Cadmium — 0 
Cobalt 1988 28 
Nickle 1790 138 
Tin — 124 
Lead 357 0 
Vanadium — 0 
Copper — 0 
Cerium — 382 
Zirconium — 44 


Note: Specimen—Type 202 stainless steel 


bonded with FPL878 


Table IX—Test Results on the Effect of Gamma Radiation on 
Bond Strength 


Radiation Dose in 107 Roentgens 


Adhesive 0 10 
Bloomingdale FM-47 

(vinyl-phenolic ) 3800 3950 
Cycleweld AZ 

(nitrile-phenolic ) 3750 1600 


Cycleweld 55-9 


(vinyl-phenolic ) 2000 3800 


Cycleweld C-3 


(Neoprene-Phenolic) 2600 1600 


Cycleweld C-6 


(nylon-phenolic) 2200 2200 
Scotchweld AF-6 

(nitrile-phenolic ) 2900 3450 
Shell Epon VIII 

(epoxy ) 3400 3450 
Shell 422J 

(epoxy-phenolic ) 2400 2250 
Cycleweld C-14 

(modified epoxy ) 2700 2450 


30 50 70 90 


3700 3600 3500 3400 
1900 1750 1650 1500 
1400 1200 1000 800 


1000 400 — —_ 


2250 2200 2200 2100 


2250 1850 1500 1000 


Note: Specimen—2024-T3 Alclod. Table readings in tensile sheer strength psi. 


The bond strengths of the adhe- 
sives of any one resin type are 
similar. In the modified phenolic and 
the epoxy-phenolic adhesives the in- 
herent heat resistance of the phenolic 


About the Author... 


_ 
eae. 


E. S. BOBER joined Westing- 
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work in metal bonding at the 
Materials Engineering Division. 
He is now a supervising en- 
gineer in the Insulation and 
Chemical Application Section of 
the Materials Engineering De- 
partments. 


resin is not reduce by the presence 
of thermoplastic and elastomeric ad- 
ditives. The use of fillers in adhesive 
formulations can oftentimes improve 
the hot strength of bonds. 

Table V shows the effect of vari- 
ous fillers in two different epoxy 
adhesives which were used to bond 
2024-T3 alclad lap joints. The quan- 
tity of filler added is very important. 
Although large additions of fillers 
will bring about the greatest reduc- 
tions in the thermal expansion co- 
efficient, they also reduce the ability 
of the resin to wet the adherend 
surface. 

For each filler there is a loading 
at which optimum properties are 
obtained. Typical filler loadings that 
can be used with liquid epoxy resins 
are: 


14phr- mica 

25 phr short asbestos fibers 
50 phr aluminum oxide 

80 phr talc 
100 phr = zinc dust 


The decomposition rates of the 
various resins used in adhesives will 
vary. Resins with high _ initial 
strengths may decompose so rapidly 
at high temperatures that they are 
soon weaker than adhesives with 
relatively low initial strength. Many 
adhesives soften at high temperature 


and have low hot strength. On cool- 
ing some of these adhesives will re- 
gain the lost strength. 

The effect of thermal aging at 
550°F. on the bond strength of 
aluminum and stainless steel joints 
made with a number of adhesives is 
shown in Table VI. The epoxy- 
phenolic and the polyamide adhe- 
sives show up well on the aged 
aluminum samples but on the stain- 
less steel many of the adhesives have 
low or no strength after aging. 


Oxidation Mechanism 


Experimental work done at the 
Forest Products Laboratory by Black 
and Blomquist indicates that the low 
bond strengths on thermally aged 
stainless steel specimens are due to 
an oxidation mechanism involving 
oxygen and the diffusion of metal 
ions from the stainless steel into the 
adhesive film. These metal ions have 
a catalytic effect on the oxidation 
process. 

Table VII shows the effect on bond 
strength of the various metals nor- 
mally used in stainless steel. Copper 
appears to be the most detrimental 
metal in the make up of the stain- 
less steel with iron and nickel also 
contributing some adverse effect. The 
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firing of metal naphthanates onto the 
stainless steel surface is one of the 
means by which Blomquist and 
Black tried to improve the heat re- 
sistance of bonded stainless steel 
joints. 

Table VIII shows the effects the 
various metal naphthanates had on 
bond strength of thermally aged 
specimens. Zinc naphthanate gave the 
best results. Another means em- 
ployed was the use of additives in 
the adhesive. The use of one per 
cent manganese, one per cent stan- 
nous sulfide, three per cent alumi- > 
um oxide or three per cent arsenic : 
trioxide additions to FPL878 made 
considerable (130 psi increased to 
566 psi) improvement in the bond 


strength. 
With the advent of nuclear 

powered ships, planes and electric Seams of the huge integral 
generating stations the effect of radi- wing tank of the DC-8 jet 
ation on adhesive-bonded metal oom oy = — by 
es i . . extruding e@ polysu com- 
joints is important to the design engi quand Gem @ eal de ann 
neers. The changes due to gamma shown in photo on the right. 


radiation, that occur in the bond 
Strength of aluminum specimens 
made with a number of adhesives are 
shown on Table IX. Shell 422J shows 
only a gradual decrease over the 
0-90 x 107 roentgen range. Cycle- 
weld C-6 shows a steady increase in 
strength over the same _ range. 
Scotchweld AF-6 has an initial in- d 
I- crease in strength to the 40 x 107 A Real Cool Compoun 
roentgen dose and then gradually 

decreases in strength. 


f Douglas stores liquid polymer at low 


temperatures to save on mixing time 
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iene in binding methods have 
been no less startling than the 
changes in printing plates and pro- 
cedures. As in most other industries? 
the past 10 years have brought more 
changes in methods of production 
in the bindery than the printing in- 
dustry had seen in the previous 40 
years. 

The latest advance in binding me- 
thods for magazines and pamphlets 
is the total elimination of staples and 
the exclusive use of an adhesive to 
bind both the pages and cover. Adhe- 
sive binding is increasing in use be- 
cause it is more practical and offers 
a better quality end-product than 
previous methods. Adhesive binding 
has been made possible by greater 
understanding of the relationships be- 
tween different adhesives and papers. 

This issue of ADHESIVES AGE is 
using an adhesive exclusively as its 
binding agent. By using an adhesive 
instead of staples, we maintain bind- 
ing strength in addition to producing 
a magazine that will lay flat. 


Other Binding Methods 


Before proceeding any further with 
our discussion of adhesive binding, a 
look at some usual binding methods 
is in order. These methods are sad- 
dle stitching, side stitching and sew- 
ing. Saddle stitching is the method in 
most common use. This method in- 
volves the use of a wire stitch or 
staple directly through the center of 
the magazine. This type of binding 
permits the magazine to open almost, 
but not quite, completely flat. The 
thickness of the magazine puts a limi- 
tation on this method. One-quarter 


inch of paper is just about the maxi- 
mum practical thickness for saddle 
stitching, since beyond this point 
there is a serious tendency for the 
wire to pull through the centerspread 
of the book even after a small amount 
of handling. Thick saddle stitched 
magazines are also quite difficult to 
trim. 

Side stitching is the next most 
widely used form of binding. This 
method was previously used in bind- 
ing ADHESIVES AGE. Side stitching is 
best used when the bulk is too great 
for saddle stitching. By this method 
the magazine is assembled into final 
form, stitched flat, and the cover 
glued on afterward to the flat back- 
bone. The drawback of side stitching 
comes from the fact that the maga- 
zine cannot be completely opened 
since the staples must be inserted at 
least ¥s inch from the backbone of 
the volume. 

Thread sewing is the next form of 
binding in common use. Thread sew- 
ing may be done through the saddle 
and the finished product is said to 
offer greater permanence than wire 
stapling. It is quite expensive for the 
result achieved, since the sewing is a 
slow operation and the binding re- 


ATTENTION! 


Beginning with the current issue, 
all future editions of ADHESIVES 
AGE will be bound by the adhe- 
sive technique described here. 


Slotted Binding 


A recent adhesive technique for the publishing 
industry eliminates wire stapling and provides 
magazines and books of greater binding strength 


quires a cloth strip to be applied on 
the outside cover to conceal the 
thread. 


Adhesive Binding 


Adhesives used in usual binding 
operations in conjunction with me- 
chanical fastening set quickly and do 
not permeate the paper. A variety of 
animal glues have been used in the 
binding of books and magazine. 
These glues are serviceable, but they 
have one fault. The volatile bases of 
animal glues on which the flexibility 
of the glue depends are variable. 
Over a long period of time these 
glues become brittle. The solution to 
this was the improvement of new 
animal glues and the development of 
synthetic adhesives. 

The adhesive used in the binding of 
ADHESIVES AGE is an animal glue 
formulated to give maximum pene- 
tration into the paper and also to set 
quickly. The adhesive, called Perfect 
Binder Glue C-419 Special, was de- 
veloped for the Hughes Printing Co. 
by the American Adhesive Manufac- 
turing Co., Brooklyn, N. Y. C-419 
Special is used exclusively by Hughes 
for their “Slotted Binding Process,” 
which is said to accomplish total ad- 
hesive binding. Hildreth Press, Inc., 
a Hughes associate company and 
printer of ADHESIVES AGE, has 
adopted this adhesive process. 


Slotted Binding 


It should first be said that almost 
all publication printing is done in 
multiples of four. That is, four pages 
(8, 16, 32) are printed together in 
what is called a form or signature. 
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The Hughes Slotted Binding me- 
thod consists of setting up of a per- 
forating or boxing device on the 
signature folder so that at the same 
time the signatures are being folded 
they are also being punched or per- 
forated through the fold. These per- 
forations are cleanly made so that 
glue seepage will enter all sheets and 
all pages of the signature whether it 
be an 8, 16, or 32 page signature. 
Perforating and folding of most 32- 
and 16-page signatures is done by 
Hughes on the basic Dexter folding 
machine. All 8-page signatures are 
punched and folded on the Baum or 
Cleveland folders. In making the per- 
forations on 32’s, a punching device 
is used to go through all 16 pages. 
A slitting device is used for 16’s and 
8's. At least three different sizes of 
perforations are made depending on 
the thickness of the signature and 
the weight of the paper. 

After all the signatures have been 
slotted and folded they are ready to 
be collated and glue-bound. The col- 
lating and binding are a continuous 
operation. The collated signatures are 
fed to the glue binding unit where 
they pass over a glue wheel which is 
revolving through a glue pot. The 
amount of glue allowed to seep into 
the signature slots is governed by 
the machine operator. He can apply 
as little or as much adhesive as is 
needed so that there is a complete 
glue seepage into the slotted pages. 
The glue is applied at a temperature 
of 140° to 145°F. 

As the adhesive coated signatures 
leave the glue wheel they are brought 
together with the cover of the maga- 
zine. The cover is fed into the bind- 
ing machine from another direction 
and is adhered to the backbone of the 
magazine in the same manner as 
magazines which are usually side 
stitched. The completely adhered 
magazine then travels to the trimmer, 
which is located on the glue binding 
unit. 


The Adhesive 


C-419 Special is an animal glue, 
and is received by Hughes Printing 
in 55-gallon drums. The glue is in a 
solid, brick form, each brick having 
the dimensions of 12 inches long, 4 
inches wide and 2 inches high. The 
glue is simply placed in the heated 
glue pot, which melts the brick 
making it ready to be applied. The 
pot life of C-419 Special is practically 
forever, since the application of heat 
will restore the cooled glue to a li- 
quid form ready to be applied by 
the glue wheel. After the glue is ap- 
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A perforating or boxing 
device is set up in the 
signature folder so that 
at the same time the 
signatures are folded 
they are also being 
punched or perforated. 


The perforations on the 
signature fold are 
cleanly made so _ that 
glue seepage will enter 
all sheets and all pages 
of the signature whether 
it be 8, 16 or 32 pages. 


After all the signatures 
of the magazine have 
been slotted and folded 
they are collated. The 
collating and subsequent 
glue application are part 
of a continuous opera- 
tion. 


The binding adhesive is 
an animal glue which is 
placed in a heated glue 
pot in a semi-solid brick 
form. A temperature of 
140°-145°F. melts the 
glue brick. 


= Bh ——— ll ee oe hn a ot a - es Ms 36 aie | a ess | 7 
ee. ot ri i —- Rie “ee: a a ¥ ie a coe ee ih - 
fa. ar ae ne ‘a _* Se wis “G aa aa ag oe F a a 
a ie - ao ay ee a : a “= aa ee. , a ; a 
« re OT ee 1S) oe 
ie a Oe eee 
a oe ie | i 
a! -— ~ oo — 
i a “fe : 
(@ RE Y 
P a . & 
\ a j ae y = mt et —_ i Pa ie , . 
a — ta 
ee ail q r ie : = 
- . SNE 
ae — eo F 
?A ae te BeAe. = } 
= le Lo 4 
i tie >= Fi 
ir - . : = 
n Jt -_ a 
”_ y 3 ~— 0. ie 
a | a= 
| — . 
F = = = 
) a 
i 
. - = \ t i ; ee 
3 “oe © A 
_ TP ane 
7 - ~ ane r = ~ 
=n oD Pe “ 
ma &>, 
y an Se ihe al 
A. (/ J © ne des , =o 
{a . ee 
. U <M =a / Ss 
- ial U8 : ‘on? 4 
; . ¥ 
es . + get 
é a ; 7, s re’. 70 
- . : , - ~ 
c | —_ bP 
i SS : } 
a y lie. 
rv - ’ a s ‘a : 
-. \. <a 
; —_—— ~ ae ea 
. = —” | aE ey ai! 
a — 
% i we ‘ a. e 
5! . | - a o . pra 4 
eS sty eer” ‘Bet Sell 
S aif - . aT 
39 | 
| 
ve ay ei * oa aa a ee ae Be EA pind? di (Cease Jee oo Am 
ee tre - — 2 a ie oe” ee e Ce 
lg : mee as qs oa “= e . : : a oe F ns ae ¥ y ‘- : 4 , a . % : 


The collated signatures 
pass over a glue wheel 
which is revolving 
through the glue pot. An 
operator controls the 
amount of glue so that 
the proper amount of 
glue will seep into the 
signature slots. 


plied to the magazine, it stays flexible 
and doesn’t crystallize. It is a quick 
setting glue, setting in a matter of 
seconds between application and 
trimming operations. 


Test Your Copy 


Now take a good look at this issue 
of ADHESIVEs AGE. Compare it with 
a previous issue. What we have 
gained in space through the gutter 
permits improved two-page picture 
spreads. Make your own test with this 
new binding. Hold this issue up by a 
single page . . . it won't become de- 
tached. Now open the issue flat to 
any page, and tear the page out with 
an even pressure. It is easier to de- 
tach than a page which has a perfora- 


tion 4% inch from the gutter. K 

Here’s another test that you can 

make with this issue. Open it to a 
As the adhesive-coated spread at the center of the book. sik 
signatures leave the re- You will notice that the pages lie Pe 
volving give wheel they considerably flatter than would those m 

are brought together : a ~ 
with the cover of the of a wire stiched magazine. This re 
magazine. The cover is is particularly advantageous when re 
a bee the — planning editorial or advertising pic- ot 
ae ce ture layouts. c 
aieiceeeci ames With the use of this new adhesive p! 
binding process, ADHESIVES AGE a 
continues to move forward with the IN 
advancing industrial adhesives in- SI 
dustry. h 
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: | the Christmas season, many of the shop = 
windows around metropolitan New York will be , 
- brightened with multi-colored decorations that can be : 
- adhered to the clean glass surfaces with nothing . 
-  tackier than a brush of the hand. Not adhesives, but 
= the principles on which the latter operate will keep . 
= these sugar canes, Christmas trees and Santa Clauses ; 
= in place. 

3 The decorations, marketed by Sta-Put Signs Corp., 


New York, N.Y., are printed on die-cut glossy vinyl 
surfaces. Capillary action between the polished glass 
and vinyl surfaces holds the decals in place indefi- 
nitely, though they can be easily peeled off when 
necessary. Sta-Put also makes numbers and letters 
that can be used for general window dressing. 


ai, fons Ge Gal 


Christmas decorations are “brushed"’ on with a top to bottom 
motion of the hand. Surfaces must be clean. 
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Koppers Adds Resins 


The Chemicals and Dyestuffs Divi- 
sion of Koppers Co., Inc., Pittsburgh, 
Penna., has announced the develop- 
ment of two new resorcinol-based 
resins. One is called Kopoxite 159 
resorcinol diglycidyl ether, and the 
other is a fast-cure addition to the 
company’s Penacolite line of water- 
proof, phenol-modified, resorcinol 
adhesives. According to Koppers, 
Kopoxite 159, two epoxy groups in a 
small aromatic molecule, offers the 
highest epoxy concentration available 
in an aromatic diepoxide. The com- 
pany claims that the new resin shows 
improvements in casting, potting, en- 
capsulating, and tooling formulations; 
adhesives; reinforced laminates; and 
surface coatings. Properly formu- 
lated, the cured resin shows good sur- 
face hardness, toughness, dimensional 
stability, moisture and chemical re- 
sistance, and high dielectric strength 
and electrical resistivity, the company 
States. 

The new Penacolite adhesive, des- 
ignated G-1292, is similar to three 
such phenol-modified resorcinol res- 
ins presently in the firm’s commercial 
Penacolite line. Said to be the fastest 
setting member of the line, G-1292 
also presents the possibility of blend- 
ing with other Penacolites to give 
controlled increase of cure, Koppers 
States. 


Museum Shows Packages 


The Museum of Modern Art in 
New York, N. Y., recently held an 
international exhibition on the sub- 
ject of packaging. The show included 
several hundred examples of well 
designed commercial and industrial 
packages selected from ten countries. 
Examples ranged from wrapping 
paper to a 370 cubic foot container. 
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NEWS of the 


ADHESIVES WORLD 


The tank interior is adhesive coated 
and the rubber lining applied. 


Line 33/2 Ton Tank 


Goodyear Tire and Rubber 
Co., Akron, Ohio, has com- 
pleted what is said to be one 
of the largest “weddings” of 
rubber to steel with the bond- 
ing of a rubber lining to the 
inside of a 3342 ton steel pick- 
ling tank. The lining, consist- 
ing of sheets of semi-hard, spe- 
cially compounded rubber, was 
applied to protect the tank 
against the corrosive effects of 
acids used in the Horton steel 
pickling process. 

The tank is the largest single 
unit which can be accommo- 
dated in the company’s heater, 
which is 45 feet long and 15 
feet in diameter. To apply the 
lining, the inside surface of the 
tank is first prepared by shot 
blasting; all surfaces are coated 
with a special adhesive; and 
sheets of acid-resisting rubber 
lining are rolled on. Curing is 
the final step. 


New Borden Plant 


Borden Chemical Co., New York, 
N.Y., has announced that construc- 
tion of a combined resins and for- 
maldehyde plant, with a_ total 
capacity of approximately 95 million 
pounds, is scheduled to begin in the 
San Francisco Bay area by the end 
of 1959. According to the company, 
several available plant sites are being 
studied by Borden officials and the 
selection is expected to be made soon. 
Equipment for the plant has been 
ordered and plans have been com- 
pleted not only for production units 
but for a warehouse and office build- 
ing. The company reports that a tank 
car size reactor plant has been de- 
signed to produce 50 million pounds 
of thermosetting resins and thermo- 
plastic emulsions per year. The for- 
maldehyde plant will have a capacity 
of 45 million pounds per year, the 
company states. 

The plant, Borden’s sixth on the 
West Coast, will produce urea and 
phenolic resins and polyvinyl acetate 
and acrylic emulsions for California 
and other West Coast manufacturers, 
primarily in the adhesives and paint 
field. The company also announced 
that the new plant will be under the 
direction of Ray T. Hanson, general 
manager of the company’s western 
operations. 


Buys Parboard Company 


National Starch & Chemical Corp., 
New York, N. Y., has announced the 
purchase of the stock of American 
Parboard Corp., Black Mountain, 
N. C. The company plans to operate 
American Parboard as a subsidiary. 
Both National Starch and American 
Parboard produce wood particle 
board in their product lines. 
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3M Appoints Duke 


Minnesota Mining & Mfg. Co., St. 
Paul, Minn., has announced the ap- 
pointment of Joseph C. Duke to 
the newly created position of execu- 
tive vice-president for sales adminis- 
tration and public relations. Mr. 
Duke, previously executive vice-presi- 
dent for the Coated Abrasives, Ad- 
hesives, and Chemicals Divisions, 
succeeds L. F. Weyand, who is re- 
tiring at the end of this year, but 
will continue to serve as sales con- 
sultant. The company also announced 
that C. C. March, formerly vice- 
president for coated abrasives, has 
been appointed group vice-president, 
succeeding Mr. Duke, and J. F. Whit- 
comb has been promoted to general 
manager of the Coated Abrasives 
Division. The retirement of Arthur E. 
Eggert as vice-president for public 
relations, was also made by 3M. Mr. 
Eggert will continue to serve the 
company in an advisory capacity. 

Mr. Duke began his 3M career 
in 1921 as an abrasives sales repre- 
sentative, and has held a number of 
important sales positions before be- 
coming vice-president and general 
manager of the Coated Abrasives 
Division in 1948. In 1955 his re- 
sponsibilities were extended to in- 
clude the Adhesives, Coatings and 
Sealers Division, and in 1957 he was 
elected executive vice-president and 
a director of the company. 

Mr. March joined 3M in 1933 as 
a laboratory technician, becoming 
manufacturing manager for coated 
abrasives in 1948, and general mana- 
ger of the Coated Abrasives Division 
in 1955. He was elected a vice-presi- 
dent in 1957. Mr. Whitcomb joined 
3M in 1935. Prior to his new assign- 
ment, he was general sales manager 
of the Coated Abrasives Division. 


Smith Named Manager 


Betham Corp., Middlesex, N. J., 
has announced that Kenneth B. 
Smith has been appointed produc- 
tion manager. Mr. Smith received a 
B. S. degree at Rutgers University 
in 1953, and has done graduate work 
since that time. Prior to joining 
Betham in 1957, he served as a 
pilot with the United States Air 
Force. According to the company, 
Mr. Smith assumes the duties pre- 
viously handled by Robert Betham, 
president of the company. With this 
change in organization, Mr. Betham 
will be able to devote more time 
towards research and development 
and as a company consultant, the 
company states. 
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Surgical Film 


A polyvinyl plastic film, two 
thousandths of an inch thick, 
that is glued to the skin of sur- 
gical patients to reduce the pos- 
sibility of infection during pro- 
longed operations, has been 
developed by Aeroplast Corp., 
Dayton, Ohio, using Union 
Carbide Corp. vinyl resins and 
techniques. Drs. Carl W. Wal- 
ter and Richard E. Wilson of 
the Department of Surgery at 
Peter Bent Brigham Hospital 
and Harvard Medical School, 
Boston, Mass., reported that 
the material keeps bacteria in 
skin glands and hair follicles 
from coming to the surface of 
the skin and contaminating the 
surgical wound during long op- 
erations. 


Kills Bacteria 


After careful cleaning of the 
patient’s skin, a special plastic 
adhesive is sprayed on which 
contains a__bacteria-killing 
agent. Then the plastic film, 
sterilized by steam, is smoothed 
onto the skin and held by the 
adhesive. The surgeon makes 
his incision directly through 
the film and skin. The doctors 
said that the plastic film con- 
stitutes an advance over cur- 
rent methods of covering the 
skin with bulky toweling or 
with films of germicides and 
liquid plastics that are not 
strong enough to last through 
a long operation. 


Facilitate Operations 


The film is reported to be 
particularly helpful in brain 
operations because it leaves the 
patient’s face clear for obser- 
vation by the anesthetist, who 
determines the patient’s condi- 
tion in part by changes in 
facial appearance. Operations 
on arms, legs, the neck and 
other areas where body con- 
tours are not flat are also fa- 
cilitated by the film. Surgeons 
discovered the need for such 
a product when they noted 
that, despite extensive scrub- 
bing and sterilization, bacteria 
in the skin multiply and come 
to the skin in sweat as a result 
of manipulation and the pa- 
tient’s response to surgery and 
anesthesia. 


Borden Expands Plants 


Borden Chemical Co., New York, 
N. Y., has announced an expansion 
of its North Andover, Mass., vinyl 
extrusion plant which is similar to an 
expansion recently made at the com- 
pany’s California plant location. Both 
expansions were effected to provide 
a 25 per cent increase in production 
during 1960. Borden has installed 
four new extrusion machines and 
other equipment at North Andover 
for the production of reinforced gar- 
den hose through a recently devel- 
oped construction technique that is 
said to produce a hose of high burst 
strength which weighs 20 per cent 
less than customary vinyl hose. The 
East and West Coast plants produce 
Borden’s full line of vinyl garden 
hoses and sprinklers, electrical and 
aircraft insulation tubing and high 
quality pharmaceutical tubing. 


British Adhesives 


H. R. E. Surridge, managing direc- 
tor of Surridge’s Patents Ltd., Beck- 
enham, Kent, England, has completed 
a tour of the United States, Vene- 
zuela, Trinidad and Jamaica to foster 
the manufacture of adhesive products 
whose patents are held by the 
British firm. The products repre- 
sented by Mr. Surridge included 
Holdtite and Titebond industrial ad- 
hesives, and stick-on soles. Follow- 
ing stop-overs in New York, Trinidad 
and Kingston, Mr. Surridge con- 
ducted negotiations at Caracas for 
the licensed manufacture of these 
products by a Venezuelan company 
for the South American market. He 
also participated in consultations on 
general manufacturing processes and 
the testing of raw materials and 
finished adhesives. 


Sumstar Textile Finish 


Sumstar, a dialdehyde starch that 
forms chemical bonds with cellulosic 
fibers, is now in semi-commercial 
production and will be marketed by 
the Miles Chemical Co., Elkhart, 
Ind. According to current reports, 
experimental work indicates that 
fabrics treated with the starch have 
lower shrinkage, better crease resis- 
tance and better abrasion resistance. 
Good film-forming properties sug- 
gest that Sumstar may be valuable 
in fixing clays, pigments and other 
auxiliaries to fabrics when it is used 
with ordinary starch or cellulose 
esters. The new product can be com- 
bined with urea or melamine to pro- 
vide textile finishes. 
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Polymer Industries, Inc., Spring- 
dale, Conn., a subsidiary of Philip 
Morris, Inc., received considerable 
attention at the opening of the new 
multi-million dollar Philip Morris 
Research Center in Richmond, Va. 
The new center, featuring the most 
advanced scientific and technological 
equipment housed in modern labora- 
tories was formally dedicated and 
opened on September 30 by Joseph 
F. Cullman, III, president of Philip 
Morris, Inc. The 62,000 square foot 
research center consists of five build- 
ings and everything in the center has 
been planned to facilitate the orderly 
advance of scientific exploration, re- 
search and knowledge. Mr. Cullman 
stated that the laboratories and test 
areas were planned and individually 
custom designed by the Philip Morris 
scientists who will be using them. 

Referring to Polymer Industries’ 
participation in the center’s activities, 
Mr. Cullman remarked that the 
entire future of Polymer is based on 
pure scientific research, much of 
which will be conducted at the new 
center. Polymer conducts its business 
in an area which leading scientists 
have called one of the two or three 
greatest scientific growth areas in 
America today, he stated. 

Dr. Robert N. DuPuis, vice-presi- 
dent and director of research for 
Philip Morris, speaking at the dedica- 
tion said that the concept of an ad- 
» vanced corporate research center has 
special importance to a tobacco com- 
pany such as Philip Morris which 
has diversified into other areas. He 
pointed out that tobacco remains the 
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Advanced scientific and technological equipment and modern laboratories are features of 
the new Philip Morris Research Center in Richmond, Va. 


New Philip Morris Research Center 


principal business, however, the 
firm’s subsidiaries in the fields of 
packaging, paper and adhesives not 
only fit well into the corporate activi- 
ties, they also have a very close tech- 
nical relationship to tobacco science 
and technologies. Dr. DuPuis said 
that Polymer’s participation in the 
center’s activities will be of major 
importance, for Polymer has _par- 
ticular research interests in the field 
of high speed adhesion and poly- 
merization. 

The three main buildings of the 
center are connected by glassed-in 
promenades and underground pas- 
sageways. Two smaller buildings are 
for performing hazardous chemical 
research and for storing inflammable 
and special chemicals. The three 
main buildings are the Administra- 
tion Building, the Research Building 
and the Development Building. Work 
areas in the Research Building are 
divided into two general classifica- 
tions, both having to do with tobacco 
research. In the basement of the Re- 
search Building are the auxiliary 
services such as electronics, machine 
and glass blowing shops, where 
special equipment is prepared for 
the various laboratories. 

The Development Building con- 
tains a pilot plant, several labora- 
tories and a model shop where small- 
scale models of equipment needed 
for new processes can be fabricated. 
In the pilot plant section, actual 
manufacturing operations can be set 
up and run on an experimental basis. 
Small scale models then are trans- 
lated into production line equipment. 


CHEMISTS AND 
CHEMICAL ENGINEERS 


- 


— 


Vital long range Douglas space, 
defense and commercial 
programs have created outstanding 
career openings. 


Stimulating opportunities now 
exist at Douglas— rewarding both 
professionally and financially — for 
chemists and chemical engineers 
with the qualifications listed 
below. If you have ever contem- 
plated a change, be sure to 
respond to this advertisement. 


PH.D.s—with background in 
kinetics and mechanisms of 
organic chemistry — to postulate, 
synthesize, characterize and evalu- 
ate new types of resins for high 
temperature applications in adhe- 
sives, coatings and laminates. 


B.S. or better — with practical for- 
mulating experience in epoxies, 
phenolics, isocyanates and rub- 
bers—to formulate structural 
adhesives for intermediate and 
high temperature use in aircraft 
and missiles. 


B.S. degree—for laboratory devel- 
opment involving all aspects of 
lightweight sandwich structures 
for civilian and military use. 


For full information 
write to Mr. C. C. LaVene, Box W-620, 
Douglas Aircraft Company, 
Santa Monica, California 


/ 


DOUGL. 


~~ 


MISSILE AND SPACE SYSTEMS 
MILITARY AIRCRAFT / DC-8 JETLINERS 
CARGO TRANSPORTS / AIRCOMB 
GROUND SUPPORT EQUIPMENT 
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Rubber-to-Metal Bonding 


Donald M. Alstadt, manager, 
Hughson Chemical Co., Erie, Penna., 
a division of Lord Mfg. Co., pre- 
sented a talk on “Theoretical and 
Practical Aspects of Rubber-Metal 
Bonding,” at the November 5 meet- 
ing of the Northern California Rub- 
ber Group in Berkeley, Calif. Mr. 
Alstadt pointed out that the major 
factors influencing the adhesive bond- 
ing of an unvulcanized elastomer to 
metal may be divided into three 
groups: (1) factors involving the 
character of the elastomer to be 
bonded; (2) factors involving the ad- 
hesive polymer nature; and (3) 
factors involving the structure of the 
metal. He explained that for adhesion 
at polymer-polymer interfaces, condi- 
tions favoring the formation of pri- 
mary valence bonds, interfacial wet- 
ting, and interfacial diffusion must be 
promoted. Chemical and physical 
characteristics of both the adhesive 
and elastomer systems must be con- 
trolled to produce such effects, he 
added. 

Mr. Alstadt pointed out that the 
atomic structure of the base metal, 
the character of surface films and 
metallurgical state of the metal sub- 
strate all affect the adhesive-metal 
interface union. He explained that 
miscellaneous rheological electro- 
chemical and mechanical factors also 
affect the strength and environmental 
resistance of the adhesive bond. Mr. 
Alstadt stressed that certain funda- 
mental principles underlying the 
operation of any adhesive system are 
also valid for the adhesion of rubber 
to metal. 


Sealing Skyscrapers 


Thiokol Chemical Corp., Trenton, 
N.J., reports that when the three 
tallest additions to New York City’s 
skyline are completed—Chase Man- 
hattan’s 60-story building, Union 
Carbide’s 52-story building, Time & 
Life’s 48-story building—their glass, 
stone and metal curtain wall panels 
will have been sealed against weather 
by special compounds based on poly- 
sulfide liquid polymers. According 
to Thiokol, this type of sealant forms 
a strong bond to glass, stone and 
metal surfaces as it cures in the joints 
to form a flexible, rubber-like seal. 
Because it does not harden, it should 
outlast by four or five times the life 
of conventional sealants, retaining its 
ability to absorb the great expansion 
and contraction of curtain walls, 
Thiokol claims. 


Churchill Names Agent 


Churchill Chemical Corp., Los An- 
geles, Calif., has appointed Can-Tite 
Rubber Corp. of Inwood, L.I., N.Y., 
as its eastern sales distributor. Can- 
Tite will handle the entire Churchill 
line of compounds for electrical pot- 
ting, cable molding, sealing, encap- 
sulating, insulating and fungus pro- 
tection. Can-Tite plans to maintain a 
reserve of prepackaged, premixed, 
frozen tubed cartridges for rapid de- 
livery to job sites or manufacturers’ 
assembly lines. This service is in- 
tended to eliminate waste in the use 
of two component adhesives and 
sealants. 

The Long Island firm, which will 
offer technical service to Churchill's 
customers, will distribute a full line 
of adhesive products to the construc- 
tion industry, while continuing to 
supply the consumer market with its 
own latex decking materials. The 
new line includes products ranging 
from resinous, rubber, epoxy-based 
compounds to silicone and Thiokol 
based sealants. 


Japanese Polyethylene 


Furukawa Chemical _ Industries 
Co., Tokyo, Japan, has dedicated a 
plant which is equipped to produce 
20 million pounds of polyethylene 
annually. The new plant, which was 
completed in less than a year, is said 
to be the world’s first commercial fa- 
cility using a low-pressure process 
developed by Standard Oil Co. of In- 
diana for the manufacture of poly- 
ethylene and copolymer plastics. An- 
other unique feature of the plant is 
reported to be its capacity to produce 
plastics ranging in density from typ- 
ical rigid polyethylene to copolymers 
with a density comparable to high- 
pressure conventional material. 


YOuN® 


“Remember back in the early design 
stages when you sald adhesives were 
the least of your worries?” 


Named General Manager 


William R. Zimmerman has been 
appointed general manager of Fasson 
Products, Painesville, Ohio, a divi- 
sion of Avery Adhesive Products, 
Inc. Mr. Zimmerman will also serve 
as a vice-president of Avery Adhesive 
Products. Mr. Zimmerman is a grad- 
uate of Massachusetts Institute of 
Technology and holds B.S. and 
M.S. degrees in industrial manage- 
ment. He comes to Fasson from 
American Envelope Co., and_ its 
Moraine Paper Co. division of West 
Carrollton, Ohio, where he had been 
manager of mills and a member of 
the board of directors. Prior to 
service with American Envelope, Mr. 
Zimmerman was a management con- 
sultant for A. T. Kearney & Co. 


New Sealing Stearate 


Metasap Chemical Co., a sub- 
sidiary of Nopco Chemical Co., 
Newark, N.J., has introduced a new 
stir-in zinc stearate, called Metasap 
639-C for use in sanding sealers. The 
product is described as a fine, white 
powder capable of being mixed with- 
out grinding in either a lacquer or 
thinner vehicle. According to the 
company, the new product has 
readier stirability, finer dispersion, a 
slower sedimentation rate, better 
color, reduced gumming on sand- 
paper, quicker drying time and com- 
plete resistance to bloom. 


Mystik Names Two 


Mystik Adhesive Products, Inc., 
Chicago, Ill., has announced the ap- 
pointments of Vernon E. Jack and 
Harry Underwood as sales repre- 
sentatives. Mr. Jack, previously sales 
manager of the Plastics Division of 
Fanner Mfg. Co., will represent Mys- 
tik Adhesive in the northern Ohio 
and Pittsburgh areas. Mr. Under- 
wood, formerly division manager for 
Shell Oil Co., will have the state of 
Texas as his territory. 


Roberts Names Nicholson 


The Roberts Co., City of Industry, 
Calif., has named Ralph Nicholson 
as its sales representative to cover 
the territory of Southern California, 
Utah, Arizona and southern Nevada. 
Mr. Nicholson previously was with T. 
L. Reedor Co., National Rubber Co., 
Goodyear Rubber Co., and Tri-State 
Distributing Co. He will handle 
Roberts’ line of Anchor-Weld and 
Safe-T-Weld contact bond adhesives. 
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Issues Adhesives Report 


Chemical Marketing & Research 
Co., New York, N. Y., is offering a 
multiple sponsored market report on 
synthetic adhesives to a limited num- 
ber of companies. The company, 
which recently moved its offices to 
232 Madison Ave., New York, N. Y., 
was established last year to conduct 
marketing studies in polymers, par- 
ticularly plastics and resins. In the 
September issue of Polymer News- 
letter, Chemical Marketing states that 
this year phenolic, urea and mela- 
mine and vinyl adhesives combined 
will break a three year plateau 
period, showing a 20 per cent in- 
crease Over 1958. Epoxy elastomer 
systems are expected to find a con- 
siderable volume outlet as cement 
bonding agents particularly in the 
construction of non-skid highways 
and runways. 

In the packaging field, adhesives, 
especially vinyls, are said to be riding 
the waves of an explosive growth. It 
is believed that the challenge for 
formulators here is to provide adhe- 
sives that are compatible with in- 
creasingly higher speed packaging 
machinery. Other fields expected to 
be important to synthetic adhesives’ 
growth in the 1960's are the aircraft 
automotive and building industries. 
Chemical Marketing recently pre- 
sented a paper entitled “What's hap- 
pening to Synthetic Adhesives” at 
the American Chemicals Society's 
national meeting in Atlantic City, 
N. J. 


Pantasote Expanding 


Pantasote Co., Passaic, N.J., has 
reported that it is undertaking a 
major expansion program for the 
production of poiyvinyl resins, com- 
pounds and film. The company has 
notified the Securities and Exchange 
Commission in a statement register- 
ing a proposed issue of 6 per cent 
debentures that it plans to triple its 
polyvinyl chloride production with a 
new $1.7 million plant. The plant, 
scheduled to be completed by the 
first half of 1960, will give the firm 
a total capacity of 45 million pounds 
of PVC resin annually, the company 
States. 

The new plant, which will con- 
tain 12 PVC kettles, will become part 
of the company’s Eleonora Division 
in Passaic. The Division began oper- 
ations in 1956 with an initial PVC 
capacity of 10 to 11 million pounds 
a year. Production rose to 16 million 
pounds as the result of an expansion 
in 1957. 


ADHESIVES AGE, DECEMBER, 1959 


Shown above are the members of the Testing of Adhesives Committee which met recently 
at TAPPI's New York headquarters. Seated, left to right, are Frank Fisher, Stein, Hall & 
Co., Inc.; W. W. Sederlund, National Starch and Chemical Corp.; and L. R. Dickard, Fasson 
Products. Behind them are J J. Minelli, Eureka Specialty Printing Co.; R. D. Faunce, Rey- 
nolds Metals Co.; Sted Herman, Shawinigan Resins Corp.; and P. H. Yoder of Pyroxylin 


Products Co. 
Expands Research Unit 
National Starch and Chemical 


Corp., New York, N. Y., has begun 
construction of two udditional build- 
ings at its Alexander Research Lab- 
oratories in Plainfield, N. J., which 
will increase research and technical 
development facilities by more than 
50 per cent. Completion is scheduled 
to take place early next year. One of 
the new buildings will house the Cen. 
tral Manufacturing Department and 
will provide office space for several 
technical development departments. 
The other, a laboratory unit, will be 
occupied by the Structural Products, 
Starch Research and Control Meth- 
ods lab groups. 


Named Representative 


Tamms Industries Co., Chicago, 
Ill., has announced the appointment 
of L. R. Herr Co. of Denver, Colo., 
to represent its Raw Material Divi- 
sion in Colorado and portions of 
Wyoming and New Mexico. Accord- 
ing to Tamms, the Herr company will 
handle its compiete line of filler and 
extender pigments used by the paint, 
polish, putty, rubber, soap and com- 
pound industries. 


Particle Board Plant 


Wood Fibreboard Co., Albany, 
Ore., recently formed and jointly 
owned by Sanitam Lumber Co., 
Sweet Home, Ore., and Willamette 
Valley Lumber Co., Dallas, Ore., has 
announced plans for the construction 
of a $1,750,000 particle board plant 
near Albany, Ore. According to the 
company, the new plant will be com- 
pleted by April 1960 and have a 125 
ton per day capacity. The plant will 
make board adaptable to floor under- 
laying, cabinet work and furniture 
manufacturing out of waste wood 
products from nearby mills, the com- 
pany states. 


Teflon Bonding System 


W. L. Gore & Associates, Newark, 
Del., has announced the development 
of an adhesive system to bond Teflon. 
According to the company the sys- 
tem, called Tetra-Etch, is an activated 
form of sodium in solution. The solu- 
tion reacts with Teflon to form a 
carbonaceous film on the treated sur- 
face, and this film acts as a base to 
anchor adhesives to the resin, the 
company states. 
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ACCCE Elect Officers 


The Association of Consulting 
Chemists & Chemical Engineers, New 
York, N. Y., held its annual meeting 
on October 27 at the Hotel Shelburne 
in New York City. The main order 
of business was the election of officers 
and councilors. Elected to serve for 
one-year terms were: President, Carl 
Bussow (A. W. Dow); Vice-Presi- 
dent, E. W. K. Schwarz (Schwarz, 
Speel & Assoc.); Treasurer, Martin 
Aaron (chemical consultant); and 
Secretary, Emerson Venable (con- 
sulting chemical engineer). 

The following persons were elected 
to serve as councilors for a three-year 
term: Harold Becher (consulting 
chemical engineer); Marvin K. Cook 
(consulting chemist); Charles David- 
off (consulting chemical engineer); 
David N. Kendall (consulting chem- 
ist); and Robert Steckler (consulting 
chemist). Walter E. Lobo (consulting 
chemist) and Alexander Redniss 
(Technical Enterprises) were ap- 
pointed to the council to fill an 
unexpired term ending October 1960. 


Carnine in New Post 


Glenn Carnine, quality control 
chemist of the Becco Chemical Div., 
Food Machinery and Chemical Corp. 
plant at Vancouver, Wash., has been 
appointed to the newly created posi- 
tion of chief control chemist at the 
company’s main plant in Buffalo, 
N.Y. In his new assignment, Mr. 
Carnine will coordinate the firm’s 
quality control program. He will con- 
tinue to supervise these operations in 
Vancouver while serving at Buffalo 
in order to keep the output of both 
plants consistent in quality. Mr. Car- 
nine is a graduate of the University 
of Portland. He has been with Becco 
for eight years, three of them as chief 
chemist. He is a member of the Port- 
land Industrial Chemists Association 
and the Governor’s Safety Advisor 
for Chemical Industries for the State 
of Washington. 


3M Names Verstraete 


Minnesota Mining & Mfg. Co., 
St. Paul, Minn., has announced the 
promotion of John J. Verstraete, Jr., 
to the newly-created position of di- 
rector of communications. Mr. 
Verstraete, who has been with 3M 
since 1950, assumes responsibility 
for all publicity and communications 
services within the company. He pre- 
viously was in charge of the institu- 
tional publicity program for 3M. 
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Philip Maslow 


Appointed by Permagile 


Permagile Corp. of America, 
Woodside, N.Y., has announced the 
appointment of Philip Maslow to the 
post of technical director. Mr. Mas- 
low will be responsible for an intensi- 
fied research and development pro- 
gram on new epoxy-based formula- 
tions, in addition to supervising 
Permagile’s manufacturing operation 
with emphasis on quality control. Mr. 
Maslow holds B.S. and M.S. degrees 
in chemistry from the College of 
the City of New York and has been 
actively associated with the coatings 
industry for the past 20 years. He 
previously was supervisor of the 
Coatings Techincal Service Labora- 
tory of Ciba Products Corp. Mr. 
Maslow is a member of the Ameri- 
can Chemical Society and the Ameri- 
can Society for Testing Materials. 


Plant in Operation 


Reichhold Chemicals, Inc., White 
Plains, N.Y., has announced its Spe- 
cialty Chemicals Division plant in 
Austin, Texas, is back in production 
in modernized and enlarged facilities 
following its destruction by a tornado 
earlier this year. Acquired by RCI 
in March 1959, the plant was almost 
completely demolished by a tornado. 
According to the announcement, 
management decided on a significant 
expansion of the plant’s capacity and 
a complete modernization to provide 
maximum production efficiency. The 
plant produces organic peroxides, 
such as methyl ethyl ketone and 
benzoyl peroxide paste, used princi- 
pally as catalysts in the manufacture 
of glass fiber reinforced polyester 
plastic products. 


Named Representative 


Resins and Chemicals Department 
of the Borden Chemical Co. has ap- 
pointed Arthur H. Haigh as technical 
representative with headquarters at 
the firm’s High Point, N. C., South- 
ern district office. Mr. Haigh, who 
will be working initially in the field 
of particle board production, way 
formerly technical director of the 
American Parboard Co. He received 
his B. S. degree in forestry from the 
Pennsylvania State University in 
1940. Continuously associated with 
the wood and woodworking industry 
since that time, Mr. Haigh has stud- 
ied major particle board manufac- 
turing systems in the United States 
and has also visited plants producing 
extruded and batch type board 
products in Switzerland, Germany, 
France, Belgium and England. He is a 
member of both Forest Products Re- 
search Society and the American In- 
stitute of Wood Engineering. 


Enjay Buton Resins 


Enjay Co., Inc., New York, N.Y., 
has announced that it will soon have 
available for the paint and plastics 
industries commercial quantities of a 
new line of Buton resins. According 
to the company, this new line is 
based on butadiene polymers and 
offers surface coating and plastics 
manufacturers advantages in per- 
formance over existing commercial 
resins. Buton resins have been in 
active market development for sev- 
eral years, designated C-Oil and 
butoxy resins, and now have es- 
tablished uses in the formulation of 
industrial baked primers, baked top 
coats, can liners, and other surface 
coating applications, the company 
states. 


Borden Appointment 


James R. McAllister, Jr., has been 
appointed an area sales representative 
of the Resins and Chemicals Depart- 
ment for the Borden Chemical Co., 
New York, N. Y. His office will be 
located in Martinsville, Va. Mr. Mc- 
Allister will be responsible for sales 
of the firm’s formaldehyde, foundry 
resins, and wood and paper industry 
products throughout the state of Vir- 
ginia. A graduate of North Carolina 
State College with a B. S. degree in 
industrial engineering, Mr. McAllis- 
ter was previously associated with 
the wood manufacturing industry 
specializing in general production, 
adhesives, and process engineering 
problems. 


ADHESIVES AGE, DECEMBER, 1959 


| This 


bon 
men 
uct. 


| the 


dras 
gall 


pre 

foar 
| shay 
nee 
tain 
for 


ADH 


"CE: an aaoahe? a . Se Ee Aa i Es} ae ee oe ae ee oe 
‘ Ss De hea ae , By ts Se 3 aan ae a - van.’ ull ae | 
i‘ a oe : al F ee 5 ies: ee PS cz 4 4 oN “i - jailed s ta. See 
i ae a) : eee ae ee ee i. 7" pee Bae rye am 4 ee 4 ay . Se oak Sad 4 Be ty - Vee. Paks 
‘a 
i" > 
io . 
-. , ’ 
. . = & 
: 2 =e 
“<2 _ 
" * rae 
P No £ Ses 
Pe 
F 
a 
|| 
= ee 
: a Te A a - a, ee a ar er 7 a bas zh a 
" ¥ i Bay tees oo a —e rs fig. ma a ; oe ‘ 

eT P a Pe *, Naar pte: a ¥ > ae | a 2 : —— 
ay eh ee ee > ee yer oyna “Aa ee ? =) Sa yn - 


This new “minimum glue line” neoprene adhesive for 
bonding latex and urethane foams meets all the require- 
ments for efficient production and quality of finished prod- 
uct. Strength tests (photo above) result in the rupture of 


| the foam...not the adhesive bond ... despite the use of 


drastically thinner glue lines. Result: greater yield per 
gallon of adhesive, stronger bonds for the finished product. 

Applied by brush, spray or roller. this flexible neo- 
prene adhesive can be used for bonding latex or urethane 
foams to themselves or to each other... regardless of 
shape, density or cell structure. A single component, it 
needs no mixing...can be used directly from the con- 
tainer. Smooth application characteristics eliminate need 
for skilled personnel ... yield lower labor costs. 


In addition, this neoprene adhesive offers quick grab. 
speeds production time. has fast tack loss, and remains 
soft around seam areas. Cemented articles show no un- 
sightly or uncomfortable dimples. Once joined they retain 
proper dimensions. 


Why don’t you investigate the possibilities of adhe- 
sives based on Du Pont neoprene? They can be com- 
pounded to join a wide range of rigid or flexible materials. 
For more details, contact your nearest adhesives supplier. 
His compounding “know-how” will insure you the right 
type of neoprene adhesive to fit your particular require- 
ments. A list of suppliers is available from E. I. du Pont 
de Nemours & Co. (Inc.), Elastomer Chemicals Depart- 
ment AA-12, Wilmington 98, Delaware. 
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Better Things for Better Living . . . through Chemistry 
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High Speed Testing 


Plas-Tech Corp., Natick, Mass., 
demonstrated its Plastechon High 
Speed Universal Tester at the opening 
of the company’s new Plastics-Re- 
search Center in Natick on October 
20. The Plastechon is said to be an 
ideal research tool for studying elas- 
tomeric materials in order to obtain 
ultimate strength properties, energy 
absorption and dissipation charac- 
teristics, effects of rate of loading on 
shear stress of bonded materials, and 
differences between materials which 
appear to be identical under static- 
loading test conditions. According to 
the company, many materials behave 
differently when stresses are applied 
rapidly, as is done by the Plastechon 
tester. Previously it had been possible 
to measure only the effect of slowly 
applied stresses, the company states. 

The Plastechon consists of two 
component assemblies: a pneumati- 
cally actuated tester, and an elec- 
tronic measuring system. Stress-time 
of stress-strain curves in the millisec- 
ond range are picked up on an oscil- 
loscope and simultaneously recorded 
on film by a Polaroid camera. Longer 
term stress-relaxation phenomena are 
measured on a strip chart recorder 
incorporated in the tester, according 
to the company. 


DuPont DMF Bulletin 


E. I. du Pont de Nemours & Co., 
Inc., Wilmington, Del., has an- 
nounced the publication of a bulletin 
which summarizes the latest labora- 
tory data on the use of dimethylfor- 
mamide (DMF) as a PVC resin 
solvent. According to the company, 
the information will be of particular 
value to companies manufacturing 
protective coating formulations. 
DMF'’s powerful solvent effect allows 
use of high resin content solutions 
giving thicker coatings in roller or 
spray applications, and its medium 
range boiling point suggests use in 
baked-on coatings, the company 
states. 

The 14-page booklet, called “Du- 
Pont DMF as a Polyvinyl Chloride 
Solvent,” states that DMF is most 
advantageously used as a co-solvent 
in the range of 15 to 35 per cent of 
the solvent system, and it is most 
effective with the higher molecular 
weight resins which are not easily 
dissolved in ketones or aromatics. Use 
of DMF allows an increase in the 
solids content for a given viscosity, 
materially reducing the solvent cost 
per pound of resin the booklet re- 
veals. 
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Paris Chemical Fair 


The United States Embassy, Paris, 
France, reports that over 340,000 
visitors attended the Fifth Interna- 
tional Chemical Exposition on June 
18 to 29 in Paris. Six annual industry 
exhibitions were combined for the 
exhibition which featured equipment 
for the chemical industry, chemical 
products, rubber and plastics, and 
scientific apparatus. According to 
the Embassy, foreign firms at the 
fair represented the United States, 
West Germany, the United Kingdom, 
Benelux, and Italy. A few firms 
represented East Germany and other 
Eastern European nations. The Em- 
bassy reports that considerable in- 
terest was shown in technical semi- 
nars on such subjects as research on 
corrosion control, latest develop- 
ments in the plastics industry, auto- 
matic chemical analysis, new aerosol 
vaporizers, and progress in blending 
paints. 


Colton Appoints Rauvh 


Colton Chemical Co., a division of 
Air Reduction Co., Cleveland, Ohio, 
has announced the appointment of 
Edward Rauh as a sales representa- 
tive. Mr. Rauh’s territory will in- 
clude western Ohio, eastern Indiana, 
and Michigan. Mr. Rauh graduated 
from Bowling Green State University 
with a degree in chemistry. Prior to 
joining Colton he was in the Re- 
search Department of Diamond 
Alkali Co., and in the Chemical Re- 
search Department of Lubrizol Corp. 
Mr. Rauh is a member of the Ameri- 
can Chemical Society. 


“It all started when we piped in 
music to increase efficiency." 


Develops New Latex 


The Plastics Division of Koppers 
Co., Inc., Pittsburgh, Penna., has 
announced the development of a new 
latex with low foaming advantages 
for use in metal primer coatings. The 
company claims that this new latex 
for non-flammable primer coatings 
is particularly suitable for the auto- 
mobile industry, since the current 
trend in automobile design is toward 
unitized bodies. The company adds 
that the latex, known as Dylex KCD- 
141, is also useful in primer coatings 
for steel drums, machinery, metal 
furniture and contruction. According 
to Koppers, metal pieces painted with 
a primer coating containing Dylex 
KCD-141 were specially tested un- 
der severe salt spray conditions and 
showed excellent corrosion resistance. 


Reports Higher Sales 


National Starch & Chemical Corp., 
New York, N.Y., reports that its net 
sales for the nine months ended Sep- 
tember 30, totaled $39,224,985, com- 
pared with $33,891,886, for the same 
period of 1958. Net income after 
taxes for the 1959 period was 

2,287,894, earning $1.15 per share, 
of common stock, compared with 
$2,127,171, equal to $1.08 per share 
for the like 1958 period. The per 
share earning figure for the 1958 pe- 


riod was adjusted to reflect a two- | 


for-one stock split which went into 
effect on May 7, 1959. 


Montrose Unit on Stream 


Montrose Chemical Co. has begun 
operations at a new multi-million 
pound dimethyl isophthalate plant 
in Newark, N. J. The unit is report- 
edly the world’s only commercial 
installation for the manufacture of 
this material through the esterification 
of isophthalic acid. Marketing of the 
plant’s output will be done through 
the New York and Chicago offices of 
Montrose’s exclusive sales agent, R. 
W. Greeff & Co. Dimethyl isophtha- 
late is a chemical intermediate em- 
ployed in the manufacture of poly- 
ester resins. 


Joins Laboratory Staff 


Polyvinyl Chemicals, Inc., Pea 
body, Mass., has announced that 
R. J. Stankus has been appointed t 
its research staff. Mr. Stankus, pre- 
viously with Rohm & Haas as a la- 
boratory staff member, has been 
assigned to the application develop- 
ment research group of Polyvinyl 
Chemicals. 
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Prentis Succumbs 


Henning W. Prentis, Jr., chair- 
man of the board of Armstrong Cork 
Co., Lancaster, Penna., since 1950, 
died on October 29 in Lancaster, of 
a cerebral thrombosis. He was 75 
years of age. Mr. Prentis joined 
Armstrong in 1907 as assistant to 
the manager of the Insulation Divi- 
sion. In 1911 he became the first 
manager of the company’s newly- 
formed Advertising Department, con- 
tinuing in that capacity until 1920 
when he was appointed general sales 
manager of the Floor Division. In 
1926 he was elected a vice-president 
of the company and a member of the 
board of directors. Three years later 
he became first vice-president, and 
in 1934 he was elected president. In 
1950 he retired as president and was 
elected chairman of the board of 
directors. 

Mr. Prentis had served on the 
Citizens Committee on Reorganiza- 
tion of the Federal Government; and 
was chairman of a Hoover Commis- 
sion task force to deal with foreign 


~ economic aid. He was an officer of 


the French Legion of Honor, and 
had served as president and chairman 
of the board of the National Asso- 
ciation of Manufacturers. Mr. Pren- 
tis is survived by his wife. 


Marketing Titanates 


E. I. du Pont de Nemours & Co., 
Wilmington, Del., has announced 
that it has started commercial pro- 
duction of organic titanium com- 
pounds in new facilities of the Dyes 
and Chemicals Division at Deepwa- 
ter Point, N.J. In addition to special 
compounds such as acrylates, four 
ortho esters and two of the more 
Stable chelates of titanium are being 
offered commercially. The six titan- 
ates are: tetraisopropyl, tetrabutyl, 
tetrakis (2-ethylexyl), tetraoctylene 
glycol, triethanolamine ester and 
tetrastearyl. Distinguished by high 
chemical reactivity, particularly with 
water and hydroxy compounds, the 
titanium esters are said to be suitable 
for inorganic coatings adherent to 
most surfaces and resistant to tem- 
peratures as high as 500°C. The most 
important uses found for them to 
date have been the formation of ad- 


hesion-promoting films between dis- 


similar materials such as polyethyl- 
ene and paper, cellophane, polyester 
film, aluminum steel and glass, as 
well as the bonding of rubber and 
other elastomeric materials to metal 
or fabric. 
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Ribbon cutting ceremonies marking the opening of the Garland, Texas plant of Pecora, Inc. 
Participating in the ribbon cutting are: front row (left to right), Ernest Wright, Jr. (Mayor 
of Gerland, Texas); Howard Taylor (Pres. of Garland Chamber of Commerce); William P. 


Werner (President Emeritus, Pecora, Inc.); and Laurance Bowne, Jr. (President, Garland 
Pecora plant). Back row (left to right), Eugene DeMers (Pecora) and Thomas Remmel (Pecora). 


Pecora Opens Texas Plant 


Pecora, Inc., Philadelphia, Penna., 
has announced the opening of its 
ultra-modern, two-level manufactur- 
ing and warehousing plant in Gar- 
land, Texas. The plant has been 
erected on a two acre site about ten 
miles from downtown Dallas, and 
expansion up to 250 per cent of the 
original area has been provided for 
in the site planning. Pecora has also 
announced that William Bole has 
been named manager of the new 


operation, and Tom Remmel and 
Glisson Wilson will service the com- 
pany’s southwest sales territory. 

According to the company, with 
the new plant manufacturing many 
of its products and operating at a 
full production level, delivery time 
to customers in the Southwest will be 
greatly reduced and dealer-customer 
relations will be strengthened in that 
additional emphasis will be put on 
immediate service. 


Epoxide Plant On Stream 


Union Carbide Chemicals Co., 
New York, N.Y., has announced that 
its 10 million pound per year capacity 
epoxides plant at Institute, West Va., 
is on stream. According to the com- 
pany the epoxides produced at the 
new facility are intermediates for 
epoxy resins. The company reports 
that some of the products being 
produced at Institute include 3, 4- 
epoxy-6-methylcyclohexymethyl-3, 4- 
epoxy -6-methylcyclohexanecarbocy- 
late (Epoxide 201); vinylcyclohexene 
dioxide (Epoxide 206); and dicyclo- 
pentadiene dioxide (Epoxide 207). 
These new products will be used in 
the usual epoxy resin market, ad- 
hesives, coatings and plastics, the 
company states. 


New U B S Adhesives 


U B S Chemical Co., Cambridge, 
Mass., has announced that new prod- 
ucts in the adhesive and finish lines 
are being added by its Shoe Chemi- 
cals Division. The company reports 
that innovations for the repair of ure- 
thane and vinyl patent leather com- 
binations and an advanced repair 
system for conventional patent 
leather are included in the new lines. 
According to U B S, the new adhe- 
sives being introduced include a fast- 
drying, pressure-sensitive sole-attach- 
ing cement, and a versatile rubber 
cement for doubling. The company 
added that a series of upper leather 
finishes for men’s shoes will be mar- 
keted as companion products to 
those used on women’s shoes. 
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Carbopol 940 Resin 


A new version of Carbopol water- 
soluble resin, designed to produce 
crystal clear gels of alcohol, glycer- 
ine or water for cosmetics, has been 
introduced by B. F. Goodrich Chemi- 
cal Co., Cleveland, Ohio. Called 
Carbopol 940, the new material is a 
fluffy white powder similar in ap- 
pearance and properties to Carbopol 
934. According to Goodrich, Carbo- 
pol 940 forms extremely clear gels; 
has a thickening efficiency exceeding 
that of any other commercially avail- 
able water sensitive gum or polymer; 
has unusual uniformity; and is com- 
patible with fluids. 

Products made with Carbopols 
derive excellent body and staying 
power from the strong structure im- 
parted by the material. In the manu- 
facturing process, Carbopo!l gels can 
be easily stirred or pumped and they 
may also be spread or brushed out 
easily during use. The new resin is 
designed to make creams smoother, 
eliminate drying, caking and separa- 
tion, and to lend gel clarity. It also 
overcomes stringiness and does not 
leave a sticky residue. Because of its 
moisturizing effect, the non-toxic 
Carbopol is believed to be especially 
applicable for products designed to 
remedy dry or aging skin. Products 
made from this material remain soft, 
smooth and consistent in quality, 
Goodrich states. 


Dedicates Research Unit 


U.S. Stoneware Co.,. Tallmadge, 
Ohio, celebrated its 100th anniver- 
sary in September by dedicating a 
new research center in the fields of 
rubber, plastics, adhesives and pro- 
tective coatings at Stow, Ohio. 
Known as the Chamberlain Labora- 
tories, the center will consolidate re- 
search formerly done by the com- 
pany at two other locations. One of 
them is the plastics laboratory which 
has been moved from the company’s 
home office at Tallmadge. Other 
labs, including those doing research 
on ceramics and sintered metallic 
oxides, will continue in their present 
locations. 

Functions of the new laboratory 
are divided into five major areas: 
product research, development of 
new manufacturing processes, eval- 
uation of product performance, qual- 
ity control and customer service. A 
staff of 35 persons at the new facili- 
ties has at its disposal a wide array 
of equipment, including mixers, 
mills, ovens, baths and research 
equipment. 


50 


«seeeeee 
wenre 
_seeoeeee 45 


H. B. Fuller Plans New Home Office 


H. B. Fuller Co., St. Paul, Minn., 
has announced that construction has 
begun on a new building to house its 
home office and provide additional 
administrative facilities required by 
the company’s growth. The brick 
structure, adjacent to the plant of the 
H. B. Fuller Minnesota Operating 
Co., will be headquarters for the 
company’s adhesives manufacturing 
operations at 13 plants in the United 


States and one in Canada. The new 
building is scheduled to be completed 
by January 1, 1960. Fuller’s present 
home office, located at 255 Eagle St. 
in St. Paul, also houses the Research 
and Development Departments and 
the epoxy resin manufacturing plant. 
The administrative quarters vacated 
in the move will be used for expan- 
sion of the company’s Research De- 
partment. 


Announces Stock Split 


General Mills, Minneapolis, Minn., 
has announced that the additional 
shares resulting from the three-for- 
One common stock split approved by 
its stockholders on August 18, were 
distributed to stockholders in Sep- 
tember. According to the company, 
the first quarterly dividend on the 
split shares will be paid in Novem- 
ber at the rate of 30¢ per share. This 
dividend is equivalent to an annual 
rate of $1.20 per shar. on the split 
shares or $3.60 per share before the 
split, a 20 per cent dividend increase. 

The company reports that its sales 
for the fiscal year ended May 31 
climbed to a new high for the eighth 
year in a row, totaling $545,998,000, 
compared with $529,820,000 in the 
1957-1958 fiscal year. Earnings for 
the fiscal year of 1958-1959 were 
$16,817,000, equal to $6.77 per 
share of common stock, compared 
with $14,694,000, or $5.94 per share 
of stock for the like period a year 
ago. 


Building Phenolic Plant 


Reichhold Chemicals, Inc., White 
Plains, N.Y., has announced that it 
is presently building a plant for the 
production of phenolic molding com- 
pounds. Production and laboratory 
facilities for phenolic molding com- 


pounds are already available to RCI 
through its recent acquisition of Var- 
cum Chemical Corp. and its Canadi- 
an subsidiary, Varcum Chemical Di- 
vision, which have been producing 


phenolic molding compounds for 


many years. 

Reichhold has also announced that 
Robert A. Schmittberger has been 
named to head this newly formed 
Phenolic Molding Compounds De- 
partment. According to the company, 
the establishment of this department 
is the latest in a series of steps to put 
RCI into all phases of applications 
involving phenolic resins and phe- 
nolic plastics. It is also a part of a 


long range program to expand into | 


the fields of thermosetting and ther- 


moplastic molding compounds, the 
' 


company states. 


Furane Guard-Kote 140 


Furane Products, 
availability of Guard-Kote 140, a 
recently acquired formulation on li- 
cense from Shell Chemical Co. Ac- 
cording to Furane, Guard-Kote is a 
coal-tar epoxy coating developed pri- 
marily for highway re-surfacing to 
protect the roadway from water, fuel 
and oil degradation, to waterproof it, 
and to reduce vehicular stopping dis- 
tances and tendencies to skid. 
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Inc., Los | 
Angeles, Calif., has announced the 
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Typical Properties 

m ° . . . . sltine Poi ring ¢ PC 
In a day of increasing cost, Vinsol resin still remains con- Melting Point (ring and ball) LIZ". 
stant in price—one of the few things that can still be bought Acid Number... .... 5 .. 94 
for five cents. Gasoline Insoluble . . 83% 
Here are the facts you'll want to know about Vinsol: Oxygen Absorption... ..... 0.25% 
e a high-melting thermoplastic. 
e saponifiable by alkali to form soaps. 
e reactive with aldehydes to form resins. Available in lump, flake, pulverized, and 


emulsion forms—as well as powdered sodium 

, , —* ; soap—Vinsol is finding ever-increasing use 

substantially insoluble in aliphatic hydrocarbons. a . aod ip dir 
. : in industry. Further technical data is avail- 


e dark colored, friable. 


e compatible with a wide range of resins and plasticizers. —_ able from Hercules. 
*In Carloads, f.o.b. Plant 


To nap wantin tegen: essen oneal 


Pine Chemicals Division, Naval Stores Department 


( VINSOL HERCULES POWDER COMPANY 


porarec 


XQ 900 Market Street, Wilmington 99, Delaware Nvs9-2 


ADHESIVES AGE, DECEMBER, 1959 51 


res eae Le Mis Fl Up + Us: . to ma Bets ad a | 3 . '@ 7 
ie, sea en ae ‘We. a “2 ie : a ee > Se —. ane : te 
Wi “a e o a i — _ Ee ‘ er ide Te is > Be a= Pte 

* R 
’ “te 
ey 
iv: m 
~ ‘ SS 

i oe F 
lew 4 ae x of 
ted toe 
ent 2 
St. 

* 
rch io 
’ z so 

ind : Us. ae ” 
int. yy os 
ted va in en 
an- \ : 
e- ad 
ee 
Cl 
ar- 
di- 
di- : 
ng : 
or ae 
iat 
en 
ed 
je- 
Y, 
nt * 
ut 
ns 
e- 
a | 
to | 

| 
ig | 
1€ 

' 

| 

’ 
S| 
e 
a 
i- 

- 

) 

) ee 

— -, Si al an Baas | te edhe ae ae te ae ; 0 e a es ; 
aan esi va ee ae 3 fe oe 2. ae 3 Me ae Bel eee, mi a 

i oss me : oer. =e io a ee), Rs - 5»: Sree ae J - Sie a 


SS a em nce 


~~ <a 


Successful end uses 


EMULSIONS... 
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start with COLTON 


BEADS...RESINS 
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The right adhesive helps any product on the road to market success. . 
adhesive manufacturers success can start with Colton emulsions, beads, and resins. 

Colton offers a wide range of products, each available in a variety of grades, each 
tailored to meet specific formulation requirements. Colton supplies resins for 
adhesive compounding . . . not finished adhesives. 

Vinac (polyvinyl acetate homopolymer emulsions, beads and spray dried powder), 
Flexbond (copolymer emulsions and beads) , and Vinyol(polyvinyl alcohol) give 
formulators a choice of starting points for adhesives to suit specific end-uses. By 
starting with Vinac, Flexbond, or Vinol products you eliminate guesswork and 
needless production worry because Colton polymers meet high specifications. 
Colton starts with high quality monomers . . . production is controlled and strength- 
ened every step of the way by Colton’s years of knowledge and continuous research 

.and backing up the skills of Colton Chemical Company, a division of Air 
Reduction Co., Incorporated, are the basic research resources of Airco’s Central 
Research Laboratories at Murray Hill, New Jersey. 


Cotton CHemica, COMPANY 


=] => 
COLTON 
J > Division of Air Reduction Company, Incorporated * 1747 Chester Avenue, Cleveland 14, Ohio 


Gneiiiasabeamentetien tenon S. © Export: Airco Company, international, New York 17,N.Y. 


. and for 


Write now for “Colton Resins for Industry”, new, 4-page 
bulletin ae de graphic, condensed form—all Colton 
products di d for ive formulations .. . or call for 


AT THE 
FRONTIERS 

OF PROGRESS 
YOU'LL FIND... 
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SPI Issues Fire Report 


The Society of the Plastics Indus- 
try, New York, N.Y., has announced 
that the results of fire tests of stand- 
ard glass-fiber reinforced polyester 
corrugated structural plastic panels as 
roof lighting materials are available 
in a report released by the society’s 
Fiberglass Reinforced Panel Council. 
The tests were conducted for the 
council by the Factory Mutual Engi- 
neering Division. According to the 
society, the report is a guide in estab- 
lishing proper limitations for the use 
of the product in building roofs. 

Sponsoring the fire test project as 
members of the council were Alsynite 
Co. of America; Barclite Corp. of 
America; Butler Mfg. Co.; Johns- 
Manville; Corrulux Fiber Glass Co.; 
Filon Plastics Corp.; Structoglas, 
Inc.; Kemlite Corp.; Plasteel Products 
Co.; and Resolite Corp. Copies of the 
report can be obtained from The So- 
ciety of the Plastics Industry, Inc., 
250 Park Avenue, New York 17, 
nY. 


Carton Shipments Up 


Folding Paper Box Association 
of America, Chicago, IIl., has an- 
nounced that folding carton ship- 
ments during September topped year- 
ago figures by 1.4 per cent. Dollar 
volume amounted to $82,300,000, a 
million dollars over the same month 
last year. At the same time tonnage 
slipped .3 per cent from September 
1958. Carton shipments for Septem- 
ber 1959 totaled 205,800 tons, down 
1,200 tons from September a year 
ago. In the first nine months of 1959, 
the industry shipped 1,747,000 tons 
of folding cartons valued at $693,- 
000,000, compared to shipments of 
1,712,000 tons valued at $671,200,- 
000 in the like period of 1958. 


Testing Windows 


The Flour City Ornamental Iron 
Co. is testing windows that will go 
into the 24-story building under con- 
struction for the Prudential Insur- 
ance Co. in Newark, N.J. The labo- 
ratory tests, reported to be the most 
severe ever tried on materials for a 
building, are designed to measure 
the resistance of the 1,710 windows 
that will be installed in the building. 
Flour City is the fabricator and in- 
Staller of the windows. In the wind 
test the glass is subjected to a veloc- 
ity of 50 miles an hour. The rain test 
is made with a film of water applied 
for three 15 minute intervals at a 
rate of 75, 8742, and 100 miles an 
hour. 
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STEEL TO CARBIDE GRIT 


These are but two of the hundreds of use- 
tested applications for HYSOL adhesives 


HYSOL EPOXY ADHESIVES 


...are your solution 


If you have a special problem in industrial adhesives, 
HYSOL can help you. Adhesives for metal, glass, wood, synthetics 
... HYSOL technicians have successfully developed and produced 
them all. Formulated with Epoxy Resins, HYSOL adhesives pro- 
vide tough, permanent bonds which combine excellent electrical 
properties, outstanding chemical resistance and withstand extreme 
ranges in temperature and repeated cycling with no cracking, 
chipping or loss of adhesion. HYSOL adhesive formulas can be 
modified to meet your specific requirements. 


Whatever your bonding problem, HYSOL experi- 


enced technicians can give you the adhesive you need. 
oo For complete information write or phone today. 


& 
HYS@L, . HoucHToN LasoraTORIES, INC. 


4 @e@ 2: OLEAN, NEW YORK 
®. % * Hysol! of California Hysol (Canada) Ltd. 
mca & So. El Monte, Calif. Toronto, Ont. 
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Laboratory Visited 


Directors of Borden Chemical Co., 
New York, N. Y., visited the main 
laboratory of its division in Phila- 
delphia, Penna., on October 23. The 
tour of the Central Research Labora- 
tory in Philadelphia was the second 
of a series in a company program in 
which its directors visited major Bor- 
den research facilities. In May, the 
group visited Borden’s Food Re- 
search and Development Center in 
Syracuse, N.Y. Augustine R. Marusi, 
president of Borden Chemical Co., 
was host to the touring directors, 
together with Dr. B. David Halpern, 
director of research. 

The visiting board of directors in- 
cluded Harold W. Comfort, president 
of Borden Co.; Francis R. Elliott, 
vice-president; L. Manuel Hendler; 
Robcliff V. Jones; Lester LeFeber; 
Madison R. Lewis; Theodore G. 
Montague, board chairman and past 
president of Borden Co.; Henning W. 
Prentis, Jr., board chairman and past 
president of Armstrong Cork Co.: 
Albert C. Simmonds, Jr., board 
chairman of the Bank of New York; 
and Roy D. Wooster, executive vice- 
president of Borden Co. 


Packaging Progress 


In a recent statement, E. C. Lenz, 
vice-president of sales for Morning- 
star-Paisley, Inc., New York, N. Y.., 
said that developments in labora- 
tories of leading adhesives manufac- 
turers continue to be closely con- 
nected with advances made in pack- 
aging operations. Mr. Lenz believes 
that intensive research has resulted in 
‘precision’ adhesives that will pro- 
duce the desired bonds even at split- 
second timing on automatic high- 
speed packaging equipment. To illus- 
trate the results of development work 
with new resin bases that produce 
these precision adhesives, it was 
noted, sales of Morningstar-Paisley 
polyvinyl acetate resin adhesives 
have climbed 69% in three years. 

Mr. Lenz added that packagers 
have shown a great deal of interest 
in the use of precoated boards and 
papers that are sealable by pressure. 
He said “Pre-applied adhesive on the 
packaging material eliminates the 
need for drying of the production 
line and gives instant adhesion. Cohe- 
sive latex adhesives used in these pre- 
coatings have been so refined that the 
bond can be either seal-tear or seal- 
reseal in many applications. The 
main field of use for this type of seal 
has been in cartons, corrugated 
boxes, envelopes, and pouches.” 
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AMA Statement on Food Additives Amendment 


Adhesives Manufacturers Associa- 
tion of America, New York, N.Y., 
has prepared a statement of general 
principles in order to clarify the posi- 
tion of the packaging adhesives in- 
dustry with respect to the 1958 Food 
Additives Amendment to the Food, 
Drug and Cosmetic Act. According 
to the AMA statement, although ad- 
hesives have been used in connection 
with food containers for many years 
with an impressive record of safety, 
there are no public records indicat- 
ing that any such adhesives have 
been approved by the Food and 
Drug Administration. There is no 
exempt list of adhesives which FDA 
recognizes as safe under the Food 
Additives Amendment. 

AMA reports that some ingredi- 
ents of adhesives such as starch, 
sugar, glycerine, salt, etc. probably 
would be acceptable to FDA as sub- 
stances generally recognized as safe 
and as exempt from the require- 
ments of tolerances. However, AMA 
continues, from the current FDA 
exempt list of food additives it 
would be impossible to manufacture 
commercial adhesives for use on 
high speed equipment in the prepara- 
tion of modern food containers. 

Adhesives have been used for 
many years in the manufacture of 


laminated papers, films and foils, and 
for the wrapping and sealing of food 
containers. AMA feels that since 
Food and Drug regulations specify 
that if there is no expectation of 
migration of a packaging component 
into the food from the container, 
then the component is not a food 
additive, it is, therefore, not subject 
to the amended act. Nevertheless, 
even though essential safety has been 
demonstrated historically, FDA will 
not accept this as a sole basis for 
approval, AMA states. 

It is uncertain at this time just 
what FDA will require for approval 
of adhesives which may be subject 
to the Food Additives Amendment. 
AMA hopes that before March, 
1960, when the amendment becomes 
effective for materials used prior to 
January 1, 1958, that the food 
industry, in cooperation with its sup- 
pliers, will be able to clarify and ob- 
tain clearance for normal commer- 
cial practices which have been fol- 
lowed for many years. A copy of 
the complete statement on Adhesives 
and Food Containers can be ob- 
tained from Adhesives Manufac- 
turers Association of America, 441 
Lexington Avenue, New York 17, 
N.Y. 


Staley Names Barrington 


Dr. Leonard F. Barrington has 
been named director of applications 
research for the A. E. Staley Manu- 
facturing Co., Decatur, Ill. He suc- 
ceeds James P. Casey, who has re- 
signed. Dr. Barrington was named 
to head the Industrial products de- 
velopment group of applications re- 
search when it was created in 1957. 
He joined Staley at that time from 
the Armour Research Foundation of 
Chicago, where he was a project co- 
ordinator and research chemist. Pre- 
viously, he had been assistant to the 
director of Mid-West Laboratories 
in Chicago and had worked on re- 
search at the A. B. Dick Co. and 
the Monsanto Chemical Co. 


Borden Names Smith 


The Resins and Chemicals De- 
partment, Borden Chemical Co., New 
York, N. Y., has announced the ap- 
pointment of Kenneth R. Smith as 
a sales representative. Mr. Smith, 


who formerly represented the com- 
pany in Virginia, will cover all six 
New England states. In his new ca- 
pacity, Mr. Smith will be responsible 
for the sale of Borden’s full line of 
industrial and packaging adhesives. 
Mr. Smith joined Borden in 1947 
and since that time has served at its 
Bainbridge Development Laboratory, 
and with the resins and chemicals 
sales organization. 


Epoxylite (Canada) 
Formed 


Epoxylite of Canada, Ltd., has 
been formed to supply specialized 
epoxy compounds to the Canadian 
market. According to the company, 
formulations are licensed from 
Epoxylite Corp., El Monte, Calif. 
The Canadian firm, with production 
facilities at Ft. Erie, Ontario, will 
manufacture compounds for en- 
capsulation of electrical and elec- 
tronic equipment, for adhesives and 
sealants, and for construction coat- 
ings, the company reports. 
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Blood Processing Plant 


Rath Packing Co., Waterloo, lowa, 
has announced that. construction of 
its new $110,000, four-story, dried 
blood processing building in Waterloo 
is expected to be completed in De- 
cember. According to Rath, the new 
facility will enable the company to 
process animal blood for use in glue 
products and feed. The company has 
been selling blood in liquid form. 
Dried blood produced at the new fa- 
cility will be marketed by a recently 
established Rath Chemicals Division, 
which will also undertake to develop 
and market chemical, pharmaceutical 
and biological products, the company 
states. The activities of Rath Chemi- 
cals Division will be carried on by 
the firm’s research and development, 
personnel under the direction of 
Richard W. Rath, vice-president of 
the company. 


Shawinigan Expanding 


Shawinigan Resins Corp., Spring- 
field, Mass., has announced plans for 
a 100 per cent expansion of its multi- 
million pound production capacity 
for polyvinyl alcohol resins. Accord- 
ing to the company, its original 
building was designed and built to 
accommodate process equipment for 
the 100 per cent increase. Construc- 
tion is presently underway and is ex- 
pected to be completed by the end 
of 1959. Addition of the new unit 
will not only make it possible for 
Shawinigan to produce sufficient 
quantities of the large volume stand- 
ard grades, but will also permit 
greater diversification into the smaller 
volume specialty grades, the com- 
pany states. 


New Plant On Stream 


National Starch and Chemical Co. 
(Canada) Ltd., has announced the 
start of production at its newly com- 
pleted vinyl emulsion polymerization 
plant in Toronto, Ontario, Canada. 
The new plant will, initially, produce 
vinyl copolymers and homopolymers 
in emulsion form, and is built to al- 
low for future increase in capacity. 
Production from the plant will be 
used both internally for the manu- 
facture of adhesives and for sales 
throughout Canada to manufacturers 
in the paint, paper coating, textile 
and allied fields. The plant is located 
on the company’s premises on Wal- 
lace Avenue, Toronto, next to one of 
its two adhesives manufacturing op- 
erations. A second adhesives plant is 
located in Lachine, Quebec. 
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No. 6 of a Series 
‘| GRIPPING STORIES 
from the files of Interchemical/ 


The Case of the 
PENNED-IN PANEL MAKER 


x 
A manufacturer from Boom Town was making a name for himself \\\ 
as an expert on panels. His product became more and more 
popular until, finally, his production space was jammed to capacity. \ 


On examining the production set-up, an Interchemical adhesives 
engineer quickly saw that the bottleneck was caused by the need 
to spray both the hardboard backing and plastic facing with 
adhesive before lamination. 


““Let’s see if Interchemical can come up with a one-coat adhesive 
that will eliminate half of your spraying requirement,” he said. 
Interchemical could and did. And our penned -in panel maker 

was able to double his output without expanding his space. 
Interchemical’s broad experience in supplying lacquers, coatings 

and adhesives for many industries is an important practical advantage 
wherever problems arise. For efficient, economical job-formulated 
adhesives — see your local Interchemical adhesive man. 


Call or write today for 
complete information. 


ANGIER 
ADHESIVES 


Finishes Division 


7 a) 


INTERCHEMICAL CORPORATION 


120 Potter St., Cambridge 42, Mass. 
Midwestern Plant: HUNTINGTON, !ND. 


"2 ae = v ee, a " 4 : Rae ee +I = ee : be an we eee * a F = A 2 I r, 
ee re 
nt 
a /P N 
SS — 
: a ag 
of \ ~ ban Re /4 
ent \ \ _ 
er, pe WA 
; \\ \ ( 
: LSC WP A= 
Sen a, - / Vie te 
for rit oA wt i 
>> et se “2 
vs OB \\\\ Sesoszanas br NS 
va oul y a. #; 
ect Tiny, " ——s = / fi Ze 
nt. /, = =) {7 
*h, 4 ' ‘ 4 , \ | 
es a \/ B f y 
/ ae 77 Bic 0 
od oo J 
Ts pt S S\ ‘a 
b. $ fs = &Y L? 4 
. KO — = =z Lo. Bo “< AN 
oy LSS } WY ~ ‘ ( . 
of XX , i 
i P KNEES Vi \ 
= —— Ki 6233) | \ 
: y A" | 
| Y y 
\ 
AS) 
\f 
. i 
ys) 
\ 
n- 
iX 
A- 
le 
of 
S. | 
7 
| 
ae 
s 
5 
! 
! | 
, ' 
| S| 
| a 
| Pe 
55 
a) meee fa q oS oe) 3 DT ee ll ee 


Walter A. Henson, head of the Mono- 
mer and Resin Section at Dow Chem- 
ical Corp., has been named manager 
of the newly formed projects group 
in coatings technical service. R. E. 
Erickson has been named to head the 
Aqueous Section of the new group; 
M. E. Kelly, Jr. will head the Non- 
aqueous Section; and R. L. Brown 
will head the Monomer Section. 


Earl Erdman has been named group 
leader for the Resins Research sec- 
tion of Taylor Fibre Co. 


Joseph P. Selmants and Roy C. Hen- 
derson have joined the Sales Depart- 
ment of Shawinigan Resins Corp. 


Otto Hansen has been named west- 
ern district sales manager for poly- 
ester resins by Alkyd Industries. 


James T. Akehurst, formerly in 
charge of production at the Cleve- 
land, Ohio, plant of Archer-Daniels- 
Midland, died recently in Minneapo- 
lis, Minn. 


Glenn Carnine has been named chief 
chemist at the Buffalo main plant of 
Becco Chemical Division, Food Ma- 
chinery & Chemical Corp. 


Dr. Albert J. Klema, previously with 
Behr-Manning, has been named tech- 
nical director of Morgan Adhesives 
Co. 


John P. Bolas, previously senior sales 
representative in the Chicago branch 
office of A. E. Staley Mfg. Co., has 
been named assistant manager in 
Staley’s Philadelphia branch office. 
Robert E. Smith, formerly in Staley’s 
Boston branch office, has been named 
to succeed Mr. Bolas in Chicago. 
John W. Lusk, Jr. has been trans- 
ferred from the Philadelphia branch 
office of Staley to the Boston office. 


Dr. Stanley A. Dunn, formerly with 
Rhodia, Inc., and Dr. L. F. Yntema 
have joined the Bjorksten Research 
Laboratories at Madison, Wisc. 


David Brodess has been named to the 
Technical Service Department of 
the Chemical Division of General 
Mills. 
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names in the news 


Charles M. Standart has been named 
chief engineer for the Becco Chemi- 
cal Division of Food Machinery & 
Chemical Corp., succeeding James N. 
Vermilya who has retired. 


Clifford Roberts, vice-president and 
a director of United Shoe Machinery 
Corp., died recently at Beverly, Mass. 


Dr. B. F. Landrum has been ap- 
pointed head of the Polymer Section 
of the Central Research Department 
of Minnesota Mining & Mfg. Co. 


Rudolph W. Kugler, formerly with 
Courtaulds, Inc., has been named 
assistant to the president of Cary 
Chemicals, Inc. 


Oscar H. Johnson has been appointed 
assistant to the division manager of 
the Niagara Chemical Division of 
Food Machinery & Chemical Corp. 


P. Allen Van Amburg has been 
named general manager of Resin 
Formulators, Inc. 


Frank E. Monks, formerly with 
Fuller Label & Box Co., has been 
named senior process engineer for the 
Aluminum Co. of America. 


Edward C. Betts has been named 
head of the Powder Resin Section 
and William R. Sterr has been named 
head of the Powder Resin Section 
at the Resin Production Department 
of Catalin Corp. of America. 


Dr. John G. Erickson has been pro- 
moted to supervisor of synthesis re- 
search on Arpa project at the Central 
Research Department of Minnesota 


- Mining & Mfg. Co. 


Edward Rauh, formerly with Dia- 
mond Alkali Co., has been appointed 
sales representative of Colton Chemi- 
cal Co. 


M. E. Lewis, general manager of 
Armour Industrial Chemical Co., has 
been named a vice-president of Ar- 
mour & Co. 


Raymond L. Saks, president of Allied 
Decals, Inc., has been awarded the 
Annual President’s Trophy by the 
Air Force Association. 


R. T. MacAllister, previously man. 
ager of decorative products for For. 
mica Corp., has been elected vice. 
president, sales and advertising. R. E. 
Lilly, formerly western regional man- 
ager for Formica, has been named to 
succeed Mr. MacAllister. 


Frank S. Bonhem has been appointed 
technical director of Fom-Cor Corp, 
Howard L. Richardson has _ bees 
elected executive vice-president and a 
director of The Stanley Works. 


James M. Willhoite, previously with 
Mallinckrodt Chemical Works, has 
joined the New Product Applications 
Department of Armour Industrial 
Chemical Co. 


Drs. Robert W. Penn and Louis L. 
Wood have been appointed research 
chemists at the Research Division of 
W. R. Grace & Co. 


Harry C. Simmerman has joined the 
chemical engineering staff at the 
Central Research Laboratory of Gen- 
eral Mills. 


Robert V. Ranona and James C. 
Dwyer have joined Dewey & Almy 
Chemical Division as chemists in 
container and chemical specialties. 


Arthur A. Coffin, recently retired 
from Titanium Pigment Corp., has 
become a consultant in paper chem- 
istry for Borden Chemical Co. 


L. A. Dickinson has been named by 
Bee Chemical Co. as manager of its 
eastern sales operation for plastisols 
and coatings. 


George Koch has been appointed di- 
rector of commercial development for 
Nuodex Products. 


Dr. Paul H. Margulies, manager of 
the Metals Section at the Central 
Research Laboratories of Food 
Machinery & Chemical Corp., has 
been chosen president-elect of the 
Etched Circuits Society. 


Lloyd C. Jackson, previously with 
Minnesota Mining & Mfg. Co., has 
been named materials engineer in 
adhesives and sealants at Bendix 
Aviation Corp. 


William R. Zimmerman has been ap- 
pointed general manager of Fasson 
Products Division of Avery Adhesive 
Products Co. 


Dr. Frank P. Greenspan has been 
named technical director of the new 
Epoxy Department of Food Ma- 
chinery & Chemical Corp. 
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NOW ON THE PRESS— 


A new fully revised and up-dated edition of 


RUBBER TO METAL BONDING 


by: S. Buchan 


M.A., B.Sc. (Aber.), Ph.D. (Cantab), 


F.R.LC., AAR. 


to men working in the rubber adhesive industries. 


CONTENTS: 


Introduction 

Plating Plant 

Cleaning Solutions 

Brass-Plating Solutions 

Methods of Analyses 

Electro-Plating 

Processing and Process Control 

Natural Rubber Compounding 

Synthetic Rubber Compounding 

Molds and Molding (38) 

Physical Examination of Brass Deposits 
Chemical Examination of the Rubber-to-Brass Bond 
Properties of the Rubber-to-Brass Bond 
Bonding Agents, Thermoplastic 

Bonding Agents, Halogenated Rubber Derivatives 
Bonding Agents, Polyisocyanates 
Bonding Agents, Various 

Bonding Vulcanized Rubbers 

Testing Bonded Units 

The Nature of the Rubber-to-Metal Bond 
The Importance of Design 
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DISTRIBUTED EXCLUSIVELY IN THE U.S. AND CANADA BY 
PALMERTON PUBLISHING COMPANY, 
101 West 31st Street, New York, N. Y. 


Palmerton Publishing Co., Inc. 
101 West 31st Street 
New York, N. Y. 


Gentlemen: Please send ...... 


when these are available. 


0 check is enclosed 


1959, 296 pages, with bibliography 


7.90 


This new edition of Dr. Buchan’s important and 
comprehensive work, has been completely revised 
and up-dated to include the many advances and 
new developments in the technology of bonding 
rubber-to-metal in the 10 years since the publi- 
cation, in 1948, of the widely-acclaimed original 
edition. Describes processes, applications and 
methods in detail. Gives concise, straight-for- 
ward explanations of how to handle rubber-to- 
metal bonds at each stage of the job. Sufficient 
materials are included with each description to permit 
the reader to project given examples to his own needs. Written by the 
chief chemist of one of the most successful bonding firms in the world, this is the 

single most complete source of information about a subject of major technical importance 


.. copies of Rubber to Metal Bonding 


C bill me with order 
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By MELVIN NORD 


Gluing Machine with an Incorporated Glue Atomizer 


U.S. Patent 2,892,443, issued June 
30, 1959 to Wilhelm Lodige and Josef 
Lucke, describes a gluing machine 
with an incorporated glue atomizer, 
for gluing wood chips for the manu- 
facture of press-boards. Generally 
speaking, the present invention con- 
templates, as shown in Figure 1, an 
intermittently or continously oper- 
able mixer having rotary blades (13) 
similar to ploughshares rotating at a 
predetermined speed and being fixed 
on arms and spaced at certain angular 
intervals about a shaft (12). A rotary 


the shaft of the rotary mixing mech- 
anism in the mixer just inward from 
the inlet opening for the chips. It pro- 
jects the glue in an atomized condi- 
tion onto the chips whirling in the 
mixer. The rotary mixing mechanism 
rotating at a predetermined speed in 
the mixer constantly tosses and whirls 
the chips in the mixer, whereby the 
glue which may possibly have been 
taken up by the chips in non-uniform 
amounts on their surfaces is more 
evenly distributed as a result of fric- 
tion between the whirling chips. Ar- 


blade throwing only to one side in- 
wardly of the vessel is arranged at 
each end of the mixing vessel whereas 
the rotary blades which are arranged 
between the end blades throw toward 
both sides. 

By means of a traveling belt (2) 
on which driver pins (3) are arranged 
at predetermined intervals and above 
the upper end of which a rejection 
wheel or drum rotates at a predeter- 
mined speed in a direction opposite 
to that of the belt, wood chips are fed 
in measured quantities in a continu- 
ous flow to the inlet opening in one 
end wall of the mixer vessel. A pump 
supplies the glue in a continuous flow 
and in measured quantities into a 
centrifugal apparatus, which is shown 
at (10). This centrifugal apparatus 
rotating at high speed and driven by 
an independent motor is arranged on 


ranged at the other end of the mixing 
vessel between the last inwardly 
throwing mixing blade and the outlet 
opening of the vessel, for use when 
the said mixture is charged intermit- 
tently, is an adjustable throttle device 
(15). During the mixing process, this 
throttle device prevents the discharge 
of the chips. However, when the 
throttle plate is displaced toward 
the right, it uncovers the discharge 
opening so that the material can then 
run out. 


Preparation of Starch Esters 


U.S. Patent 2,891,947, issued June 
23, 1959 to Eugene F. Paschall and 
Walter J. Katzbeck, assigned to Corn 
Products Co., relates to the prepara- 
tion of starch half acid esters from 
starch and anhydrides of dibasic or- 


ganic acids. It has been found that 
starch and anhydrides of dibasic or- 
ganic acids may be reacted under 
acidic conditions to produce starch 
half acid esters of dibasic organic 
acids if the moisture content of the 
reaction mixture is maintained within 
the range of 5-20 per cent, the tem- 
perature within the range of 50-180° 
C., and the pH within the range of 
1.4-5.5. 


Adhesive Compositions 


U.S. Patent 2,891, 917, issued June 
23, 1959 to Derek W. Sear and Alan 
P. Osborne, assigned to Dunlop Rub- 
ber Co. Ltd., discloses an adhesive 
composition consisting of a mixture 
of a butadiene-methyl isopropenyl ke- 
tone copolymer and a cellulose deriv- 
ative, dispersed in a volatile organic 
solvent. These adhesives can be used 
for bonding surfaces of wood, leather, 
plastic, glass, and metal. They can be 
allowed to dry out on a surface by 
evaporation of the solvent and then 
be reactivated by heat immediately 
prior to bringing the coated surface 
together with other adherend. 


Thermoplastic Adhesive 


U.S. Patent 2,894,925, issued July 
14, 1959 to Thomas C. Morris and 
Eric C. Johnson, assigned to B.B. 
Chemical Co., discloses a thermo- 
plastic adhesive cement containing 
thermoplastic components melted to- 
gether and cooled to form a dry, 
substantially tack-free body, solid at 
normal temperatures but softenable 
by heat to fluid activated condition. 
The thermoplastic components con- 
sist of resinous polyethylene (molec- 
ular weight 7000-21,000), high 
molecular weight isobutylene poly- 
meric material, and a hydrocarbon 
resin. 


Water-Resistant Compositions 


U.S. Patent 2,894,847, issued July 
14, 1959 to Roy E. Wright, assigned 
to Philadelphia Quartz Co. of Cali- 
fornia, relates to water-resistant ad- 
hesive compositions and the manu- 
facture of laminated products with 
such adhesives. The adhesive is a sil- 
icate-protein adhesive which is cap- 
able of setting in the cold to produce 
bonds having wet strength. It contains 
5-25 per cent of a water-extracted 
soya protein fraction which is free 
from products of degradation and 
hydrolysis and free from components 
soluble in water at the isoelectric 
point of the protein, dispersed in an 
aqueous solution of sodium silicate. 
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Other Patents of Interest 


Subject Inventor or Assignee Patent No. Date 
Tape dispensers Albert Burger 2,891,691 6/23/59 
Label moistening and Albert F. Kronman 2,891,692 6/23/59 
applying device 
Refining hydrolyzates of Standard Brands Inc. 2,892,737 6/30/59 
starch by ion exchange 
Neoprene Adhesives Armstrong Cork Co. 2,892,806 6/30/59 
Method of bonding by United Shoe Machinery 2,893,026 7/7/59 
thermoplastic adhesives Corp. 
Adhesive insulation clip Douglas Aircraft Co., Inc. 2,893,068 7/7/59 
Adhesive depositor for Production Pattern & Foun- 2,893,078 7/7/59 
shell mold bonding ap- dry Co. 
paratus 
Cutting and gluing means Williams & Wilson Ltd. 2,893,191 7/7/59 
for paper strip 
Label applying machine Richard L. Dixon et al. 2,893,586 7/7/59 
Tripolymer and _= starch American. Cyanamid Co. 2,893,977 7/7/59 
clay adhesive composi- 
tion 
Joint sealing compounds Minerals & Chernicals Corp. 2,894,848 7/14/59 
containing attapulgite 
Adhesive composition Deutsche Gold-und-Silber- 2,894,932 7/14/59 
Scheideanstelt vormals 
Roessler 
Nitrogen containing Corn Products Co. 2,894,944 7/14/59 
starch derivatives 
Dicarboxyl starches Secretary of Agriculture 2,894,945 7/14/59 
Now Marketing Epoxies Pipeline Protection 


General Mills, Minneapolis, Minn., 
has announced that its Chemical Di- 
vision is now marketing a line of 
technically tailored epoxy resins. The 
company reports that the resins are 
produced by another firm to General 
Mills’ specifications and sold under 
the trade name of GenEpoxy. The 
GenEpoxy resins are three liquids, 
three solids, and four solutions of 
solids. The company reveals that it 
expects to be adding other solutions 
by April 1960. General Mills has 
been conducting research on epoxies 
since 1950, and since 1949 it has 
been producing Versamid polyamide 
resins, which are co-reactants with 
epoxies. The company also has been 
making Genamid resinous amine 
adducts for epoxies since 1957. 


Moves Offices 


Chemical Marketing & Research 
Co. has moved its offices from 10 
East 39th St., to 232 Madison Ave- 
nue in New York City. The firm, 
established in 1958, conducts market- 
ing studies in polymers, particularly 
plastics and resins. 
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Union Carbide Plastics Co., New 
York, N.Y., a division of Union Car- 
bide Corp., has announced that the 
encasing of a 1616-mile section of 
the Texas-to-Florida natural gas pipe- 
line in a polyethylene sheath to pro- 
tect the line from corrosion is near- 
ing completion. The company reports 
that the use of polyethylene tape has 
saved the Houston Texas Gas and Oil 
Corp. more than $500 per mile over 
the conventional protective coatings 
such as tar, or more than $800,000 
for the 1616-mile section. 

Use of the tape permits pipe to be 
laid and covered with only a few 
hundred feet separating the welding 
crew at the front of the operation 
from the crew which covers the pipe 
after taping is complete, the company 
states. According to the company, a 
single piece of power equipment 
cleans the line and applies the tape, 
and this speedy operation contrasts 
with other coating methods which 
require long drying periods before the 
pipeline can be covered. The poly- 
ethylene pipeline tape is manufac- 
tured by the Kendall Co., Chicago, 
Ill., from a compound produced by 
Union Carbide Plastics Co. 


ate 


New Armour Grouping 


Armour and Co., Chicago, IIl., has 
announced the formation of the 
Armour Industrial Chemical Co. The 
new grouping will be under the di- 
rection of M. E. Lewis, who will 
serve as general manager. Armour 
Industrial Chemical comprises the 
Fatty Acids, Fatty Nitrogen Deriva- 
tives and the Ammonia Divisions. 
The company reports that R. S. 
Passmore will continue as Ammonia 
Division manager and P. W. Ful- 
ford will remain in charge of am- 
monia sales. B. W. Graham con- 
tinues as director of sales for the 
Fatty Acid and Derivatives Divi- 
sions. The Chemical Research Divi- 
sion remains under Dr. M. R. Mc- 
Corkle and the McCook, IIl., chemi- 
cal plant under C. E. Lang. The 
company has moved its management 
and sales personnel from 1355 W. 
31st Street, to new and larger quar- 
ters at 110 North Wacker Drive, 
Chicago, Ill. 


Named Consultant 


Armstrong Cork Co., Lancaster, 
Penna., has retained Dr. Calvin E. 
Schildknecht, authority on vinyl type 
polymers used in adhesives, plastics, 
fibers, synthetic rubber, and paint, 
as a consultant. Dr. Schildknecht is 
chairman of the Chemistry Depart- 
ment at Gettysburg College. He has 
been active in research and com- 
mercial development of vinyl poly- 
merizations and vinyl type polymers 
for over 20 years, first with DuPont 
and later with General Analine & 
Film Corp. In addition to research 
papers and patents, Dr. Schildknecht 
is the author of the book “Vinyl and 
Related Polymers.” He is the editor 
and a contributor to “Polymer Proc- 
esses,” Volume X of the High Poly- 
mer Series published by Interscience 
Publishers Inc. He is currently work- 
ing on a new book on vinyl poly- 
merization. 


A-D-M Names Burkholder 


Archer-Daniels-Midland Co., Min- 
neapolis, Minn., has announced the 
appointment of J. C. Burkholder as 
manager of its Resin Division. Mr. 
Burkholder will be responsible for 
product development, production, 
sales, and sales service for A-D-M’s 
line of synthetic and natural resins 
for the surface coatings and allied 
industries. Mr. Burkholder graduated 
from the University of Wisconsin 
with a masters degree in chemistry. 
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new equipment 


Adhesive Applicator 


Cord-like thermoplastic adhesives 
can be applied by a high-capacity ap- 
plicator that is able to glue plain 


kraft box boards, materials surfaced 
with foil and polyethylene, and a 
variety of waxed boards. The accom- 
panying illustration shows the unit 
fitted for bottom gluing on a straight 


line gluer. Its capacity is rated at 
1500 feet of %-inch seam or 1000 
feet of continuous %-inch seam per 
minute. The hot melt adhesive may 
also be applied in dots or other 
broken line patterns. The gluing 
mechanism may be obtained fitted for 


mounting in an inverted position or 
on its side, so that materials may be 
passed against the transfer wheel for 
gluing from above, below or to a 
vertical surface. United Shoe Ma- 
chinery Corp. 

E-141 


Resistance Thermometer 


This resistance thermometer is 
half the size of an ordinary pencil 
eraser and is designed for extreme 
accuracy and high temperature oper- 
ations. The thermometer, Model S- 
22, provides operation from —100° 
F. to +500°F., and has a resistance 
of 470 ohms at 320°F. which varies 
at the rate of about 1 ohm per de- 
gree F. The unusually small mass 
and size (1.56 inch diameter by .281 
inch long) results in rapid response 
to transients and changes in tem- 
perature. A tiny platinum sensing 
element is potted for maximum en- 
vironmental capabilities, dielectric 
and mechanical strength. The at- 
tachment of the lead wires provides 
a minimum of five pounds pull 
strength, and the stainless steel case 
will withstand a minimum of five 
pounds compressive force from a 


rigid load. Calibration accuracies of 
plus or minus % per cent, % per 
cent, and 1 per cent are available 
from stock. Curves, points, and/or 
equations are available with each 
unit. Minco Products, Inc. E-142 


Heat Muffle Furnace 


The furnace is equipped with elec- 
tronic instrumentation, for automatic 
setting and control of all tempera- 
tures, plus a power selector switch, 
for efficiency throughout the entire 
range. The unit is not affected by am- 
bient or voltage changes. According 
to the manufacturer laboratory pro- 
cedures involving ignition of precipi- 
tates, ash determination, fusions, in- 
cineration, heat treatment of glass or 
ferrous and non-ferrous metals, etc., 
are speeded up considerably. The 
furnace has an all polished stainless 
steel interior and exterior, with 242 
inch thick, heavy firebrick insulation 
on all six sides. There is a tempera- 


ture scale range from O°F. to 
2400°F., with 20°F. scale divisions 
and +1 per cent accuracy of indica- 
tion. Mere setting of an index pointer 
permits selection of any temperature 
within range, and uniform, set tem- 
perature is maintained automatically. 
The power selector switch allows 
control of wattage for low, medium 
or high temperatures and prevents 
overshooting and undershooting. The 
Modella heating elements are non- 
oxidizing, impervious to attack from 
sulfur and its compounds, and with- 
stand temperature of 1314°C. The 
unit is equipped with removable, high 
heat electrical refractory load trays 
and a double sealed, insulated and 
counterweighted door. Blue M Elec- 
tric Co. E-143 


Electric Counter 


An electric counter is designed to 
be adapted for use in photoelectric 
drop counting devices that transmit 
impulses from a sensitive phototube 
as a substance drips into a collecting 
tube. The counter can register up to 
1000 counts per minute. An alumi- 
num knurled reset knob simplifies re- 
setting the totalizer to zero, so that 
it may be read directly from one 
sampling to another without subtrac- 
tion from past records. Durant 
Manufacturing Co. E-144 
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Power Mixer 


A mixing attachment that fits 
almost any chucked power tool does 
not require clamping-on or closed 
mixing containers. The mixer is con- 
structed of two horizontal, axially 
opposed propeller units mounted on 
a rotating mixer shaft to suck light 
substances such as oils and solvents 
from the top of the container, and 
heavier solids and viscous materials 
from the bottom into a whirlpool in 
between. Two vertical vanes keep the 
opposing flows in the center of the 
mixer, preventing splashing and in- 
creasing mixing speed. The unit is 
made of heavy copper-nickel plated 
18-gauge carbon-steel plate welded to 
a ¥%-inch steel shaft. Jiffy Mixer Co. 
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Hot Metal Applicator 


The unit is designed for the bond- 
ing of wider seams and multiple 
seams, even on many hard to stick 
materials processed in continuous 
form and at increased web speeds. 
Called Thermogrip Applicator Model 
BN, the unit is reported to have a 


high capacity for melting and apply- 
ing hot melt adhesives. The appli- 
cator applies up to one-half pound 
of adhesive per minute depending 
on the formulation used, which is 
equivalent to about 1,300 linear feet 


of seam, %4 inch wide and 32 mils 
thick. Drive for the unit is taken 
from the base machine through a 
special drive pack to a sprocket on 
the end of the top shaft. Extreme 
freedom of nozzle design is possible 
with the new applicator to make it 


ideal for any number of production 
jobs, the company states. Primary 
usage is expected on converting 
equipment where the adhesive bond- 
ing of continuously moving mate- 
rials must be achieved under ex- 
tremely demanding requirements— 
both of speed and of dimension or 
where heavy textured materials such 
as burlap laminations require a gen- 
erous but controlled adhesive appli- 
cation. United Shoe Machinery Corp. 
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Viscometer Indicator 


An indicator and indicating con- 
troller supplement basic viscosity 
measuring elements to provide vis- 
cosity control at lower cost for appli- 
cations where a permanent record is 
not required. They are designed for 
systems operating on the principle of 
measuring the time required for a 
piston to fall a given distance through 
the solution to be measured. The new 
elements can be located any reason- 
able distance from the measuring unit 
and can be furnished with high and 
low viscosity alarms. Norcross Corp. 
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IMPROVE PRODUCT 


PERSONALITY 
with Odor Control 


The discreet suggestion of a pleasant 
odor can effect a marked improvement 
in the sales acceptance of your product. 
Through the modern techniques of sci- 
es: entific odor control, scent becomes an 
¥ important plus factor in sales appeal 
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INDONESIA 


and brand loyalty for your product. 
The research and development labora- 
tories of van Ameringen-Haebler will 
evaluate your product from the point of 
view of scent and suggest an aromatic 
additive to improve its personality. 


van Ameringen-Haebler division of 
INTERNATIONAL FLAVORS & FRAGRANCES INC. 


521 West 57th Street © New York 19, New York 


CANADA 
SOUTH AFRICA 


BRarit 
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ENGLAND 
SWEDEN 


Leading creators and manufacturers in the world of fragrance 


FRANCE GERMANY 
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Source Book of the New Plastics: Vol- 
ume 1. Edited by Herbert R. Si- 
monds. Published by Reinhold Pub- 
lishing Corp., 430 Park Ave., New 
York 22, N.Y. 6 x 9 in. 354 pp. 
$10.00. 


Sixty plastics producing companies 
have contributed articles describing their 
new materials to this reference work 
which reports developments as late as 
the summer of 1959. A brief introduc- 
tion on the current situation and outlook 
in the field is followed by a survey of 
improvements in established materials 
such as epoxy resins, vinyls and 
urethane foams, 

The major portion of the book is de- 
voted to statements by producers about 
their new materials, including the six or 
seven outstanding primary plastics de- 
veloped last year. The staff of General 
Mills, Inc., discusses the properties of 
polyamide resins which make them use- 
ful for thermoplastic adhesives. By 
blending some of the available brands 
either melting points or tack can be 
maximized. 

James Kanegis of the Department of 
Commerce has contributed what the 
editor claims to be the only available 
survey of federal-sponsored research in 
plastics. It mentions work at the Na- 
tional Bureau of Standards on a very 
iow temperature epoxy adhesive, as well 
as a number of projects conducted under 
defense contracts. One of these tried to 
develop an adhesive for use in aircraft 
structures which could withstand operat- 
ing temperatures of 1000° F. 

While the contributions naturally vary 
in clarity and explicitness, the editor and 
advisory group are to be commended 
for compiling such an up-to-date source 
book. It has assembled a wealth of data 
on production methods, compound prop- 
erties, applications and prices. Anyone 
interested in new plastics will find him- 
self consulting this volume frequently. 


Modern Chemical Processes: Volume 5. 
By the editors of Industrial and En- 
gineering Chemistry. Published by 
Reinhold Publishing Corp., 430 Park 
Ave., New York 22, N.Y. 11% x 81% 
in. 154 pp. $5.00 


This is the fifth volume in a biennial 
series that describes American chemical 
technology and modern production 
techniques. Each article is jointly writ- 
ten by an editor of Industrial and En- 
gineering Chemistry and staff members 
of a leading chemical concern. 
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book reviews 


A listing of chapters indicates the 
broad scope of this undertaking: Ele- 
mental Phosphorus: Electric Furnace 
Production, Natural Gas Hydrocarbons 
for Petrochemicals, Tantalum, Granu- 
lated Fertilizers by Continuous Am- 
moniation, Granulated Triple Super- 
phosphate, Gold Processing, Uranium 
from Gold Wastes, Directed Interesteri- 
fication of Lard, Boron Chemicals 
from Searles Lake Brines, Uranium 
Recovery from Wet Process Phosphoric 
Acid, Filtration-Extraction of Cotton- 
seed Oil, Sulfuric Acid from Anhy- 
drite, Potassium Borohydride Manu- 
facture, and Dualayer Gasoline Proc- 
ess to Remove Mercaptans. 

Each chapter reports the technical 
history and origin of an _ installation, 
supplies design details of non-standard 
items, and describes the process and 
operation of plant. It also furnishes raw 
materials and processing cost break- 
downs, figures on plant investment and 
amortization, data on personnel and fu- 
ture prospects. The result is an 
abundantly illustrated, semi-technical 
account which should appeal to all stu- 
dents of the current chemical industry 
scene. 


The Encyclopedia of Chemistry (Sup- 
plement). Edited by George L. Clark 
and Gessner G. Hawley. Published 
by Reinhold Publishing Corp., 430 
Park Ave., New York 22, N.Y. 7 x 
10% in. 330 pp. $10.00. 


Recently the Encyclopedia of Chem- 
istry assembled over 800 articles cov- 
ering the entire broad range of modern 
chemistry. Now the editors have pre- 
pared a supplement which adds another 
200 articles written by university and 
industrial experts on subjects omitted 
from the basic text. Readers are assured 
that this is the only companion volume 
contemplated. 

Owners of the original Encyclopedia 
would be well advised to purchase the 
supplement. The alphabetic arrange- 
ment is the same as that of the parent 
book. Again the aim has been freshness 
of approach and comprehensiveness, 
making the information equally interest- 
ing to chemists and laymen. There are 
discussions of chemical compounds, 
biographies of outstanding chemists, de- 
scriptions of American scientific organi- 
zations, and occasional sidelights on 
related topics such as jet propulsion 
and technical writing. 

References to adhesives are accom- 
panied by tables and charts. Work of 
adhesion is considered in regard to vari- 
ous cermet systems containing silicon 


and nickel as the metallic phase. An 
article on polyurethanes presents up-to- 
date material on the preparation and 
use of compounds, coatings and foams. 
A concise account of stereoregular poly- 
mers sums up recent research on 
polymerization processes that will also 
attract the adhesives chemist. 

There is only one anticlimactic note 
to the appearance of this supplement. 
The publishers announce that they plan 
to revise and reissue the entire work as 
a single volume. 


A Guide to Plastics. By C. A. Redfarn. 
Published by Philosophical Library, 
Inc., 15 East 40th St., New York 16, 
N.Y. 8% x 5% in. 150 pp. $7.50. 


This is the second edition of a basic 
guide to the whole field of plastics by 
a consulting chemist and well-known 
specialist in the field. The present edi- 
tion has been enlarged and almost en- 
tirely rewritten to take developments 
during the intervening seven years in 
this ever-changing subject into account. 
A valuable addition is a series of 17 
colored charts which show all the stages 
of manufacture, from raw materials to 
finished goods, in each of the main cate- 
gories of plastics. 

In addition to brief chapters on plas- 
tics nomenclature, raw materials and 
properties (in terms of British Stand- 
ards), the book describes in detail the 
manufacture of plastic materials and 
the processes by which they are fabri- 
cated into finished goods. Specially pre- 
pared line drawings show the operation 
of the presses employed for various 
types of molding techniques. 

Among the adhesives presented are 
epoxies, polyvinyls, phenols and urea- 
formaldehyde. There is also a section 
on the application of adhesives to ply- 
wood manufacture. Since the industrial 
rather than a research viewpoint has 
been stressed, only the barest technical 
data have been included. This is com- 
pensated for somewhat by references to 
economic production factors. 


Trade Literature 


Designing with Kennametal. A 40-page 
booklet deals with the design, selection, 
fabrication and finishing of a series of 
cemented hard carbide compositions. 
The presentation stresses mechanical 
rather than metallurgical information on 
these sintered materials used in cutting 
tools, metal forming tools and wear 
resistant parts. Three major methods for 
mounting carbides to steel and other 
structural alloys are discussed—braz- 
ing, mechanical mounting and cement- 
ing. The latter features a special section 
on epoxy resin-type adhesives for metal- 
to-metal bonding. Kennametal, Inc. 
L-155 
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TECHNOLOGY 
OF 
ADHESIVES 
AT YOUR 
FINGERTIPS 


AA 
SERVICE 


Subscribers to 
ADHESIVES AGE may 
now obtain, from 
one central source, 
technical literature 
dealing with all as- 
pects of the adhe- 
sives industry. One 
or more of the 
books listed here 
may be of invalu- 
able assistance to 
you. Look this list 
over and check the 
books suited to your 
needs. 


* Adhesive Bonding of Metals—G. Epstein. $2.95. 
Considers adhesives used with metals, indicating when an 
adhesive-bonded joint is advantageous; the type adhesive 
to use; how to use it, and how to design the joint for [] 
optimum performance. 


e Adhesive Bonding for Fibrous Glass Reinforced 

Plastics—H. A. Perry. $8.75. A theoretical and 

[] practical manual on the joining of glass reinforced plas- 
tics. 


e Adhesion and Adhesives—N. A. De Bruyne and 
R. Houwink. $13.50. A collection of information on 
the scientific and technological aspects of adhesion. Part 
| deals with theory, while Part Il is devoted to the tech- [] 
nology of adhesion. 


¢ Epoxy Resins—tTheir Applications and Technol- 
ogy—H. Lee and K. Neville. $8.00. Guide to the 

[] field of epoxy resins, covering the chemistry of their prepa- 
ration and applications, including a section on adhesives. 


* Polyamide Resins—Donald E. Floyd. $4.50. Dis. 
cusses in detail various important applications of the poly- 
mers belonging to the polyamide resin family and includes [] 
a comprehensive section on adhesives. 


e Principles of High Polymer Theory and Practice 

—A. X. Schmidt and C. A. Marlies. $13.50. Study 

of the principles of high-polymer theory and practice, with 

[] a section on adhesives, their applications, and mechanisms 
and factors involved. 


¢ Recent Advances in Gelatine and Glue Research 
—G. Stainsby (Editor). $12.00. Study of Collagen, 
and its protein gelatine, comprising papers and Proceed- 
ings of an International Conference of the British Gelatine [] 
and Glue Research Association. 


® Rubber-to-Metal Bonding—S. Buchan. $4.00. 

Discusses methods for bonding natural and synthetic rub- 

bers to metals of all kinds, for use by those who manufac- 

[] ture rubber-metal units, and of interest to the rubber- 
minded engineer. 


¢ Vinyl Resins—Mayo Smith. $5.75. Surveys appli- 
cations of vinyl resins with information on their types, 
properties, chemistry, manufacture and fabrication. In- 
cludes information on several types of adhesives in this se 


category. 
e Epoxy Resins—irving Skeist. $5.50. A chapter 


on adhesives is included in this complete study of the 
entire field of epoxy resins. The author gives formulations, 
[] trade names, methods of manufacture and applications. 


ADHESIVES AGE 
101 West 31st St., 
New York 1, N.Y. 
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Industrial Adhesives. How to choose 
the right adhesive for a particular bond- 
ing situation is explained in a 62-page 
booklet. Criteria for evaluating adhe- 
sives, production methods and basic in- 
formation about various categories of 
adhesives are given. Suggestions for de- 
signs incorporating adhesives are illus- 
trated by line drawings, and physical 
properties of thermoplastic and thermo- 
setting adhesives are summarized in 
tables. A four-page glossary of basic 
terms in the field concludes an excellent 
introduction to the subject. Armstrong 
Cork Co. L-156 


Sealants for Curtain Walls. The latest 
information on curtain wall sealants 
presented to a technical conference last 
April is summarized in an 82-page 
bulletin. Descriptions are given of static 
and dynamic performance testing with 
suggestions for improving test methods. 
Four papers present users’ problems 
from the standpoint of the fabricator, 
manufacturer, contractor and architect. 
New developments and techniques are 
discussed for butyl rubber sealants, 
polybutene sealants, polysulfide seal- 
ing materials, polyurethane caulking, 
silicone sealing materials and neoprene 
gaskets. Building Research Institute. 
L-157 


Industrial Aluminum Foil. A thought- 
provoking glimpse of the industrial uses 
of aluminum foil is provided in this 
26 page booklet. Featuring a four-color 
cover printed on aluminum foil, the 
new booklet illustrates the many and 
varied uses for the thin metal in archi- 
tectural, electrical, heating, cooling, 
printing, textile, industrial packaging 
and other key applications. Aluminum 
Company of America. L-158 


Properties and Uses of Thermon Heat 
Transfer Cements. A 40-page catalog 
presents complete engineering data and 
installation instructions for a heat trans- 
fer cement designed for external heating 
and cooling systems. The advantages of 
the inorganic cement over conventional 
steam jacketing and steam tracing sys- 
tems are pointed out. Its uses for trans- 
fer and storage of materials with high 
freezing points that become highly 
viscous or solid at normal temperatures 
are illustrated by charts and photo- 
graphs. Thermon Mfg. Co. L-159 


Self-Sticking Labels. This 16 page book- 
let describes the types of tapes and 
labels manufactured by the company 
for use in hospital labeling procedure. 
The tapes and labels described in the 
booklet have been scientifically de- 


veloped to meet the most exacting 
standards of hospitals and laboratories 
requiring positive, quick, accurate iden- 
tification of cultures, specimens, etc. 
Professional Tape Co., Inc. L-160 


Quality Control in Action. A 116-page 
report includes 13 papers presented at a 
special conference on quality control 
held in November, 1957. Company 
officials discuss top management’s re- 
sponsibilities and functions in quality 
control; how to organize a quality con- 
trol program; how to design quality into 
the product; how to reduce the cost of 
control; and some frontier applications. 
of quality control. An _ informative 
presentation of tools, techniques and 
administrative guides. American Man- 
agement Association, Inc. L-161 


Verti Veyor. A four-page pamphlet de- 
scribes a new bulk feeder for intermit- 
tent or continuous feeding of non-free 
flowing materials. Operating principles, 
design features and applications are out- 
lined, and crucial sections of the ma- 
chine depicted in drawings. One of the 
operating advantages is said to be the 
feeder’s infinitely variable feed rate from 
maximum to zero capacity. Verti Vevor 
Co. L-162 


TAMMS INDUSTRIES CO. 
y RM- 43 228 N. LA SALLE Shy 


canals to the inaiestaad 


CHICAGO I, ILL. 


ADHAESION 


This German language monthly journal 


reports on scientific and technical mat- 
ters regarding all kinds of natural and 
synthetic adhesives, thickening agents. 


binding and bonding materials. 


Subscription price for 1 year: 
$10 (U.S. funds) including postage 


Free sample copy on request. 


Please write to: 


HADERT - LEXIKON - VERLAG 
Berlin W 30 (Germany) 
Martin-Luther-Strasse 88A 
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CLASSIFIED ADVERTISING 
Rates: All Classifications except Posi- 
tions Wanted: 

Undisplayed, per inch or fraction . $20.00 
Boxed, per inch or fraction. ....$25.00 


(Approximately 60 words per inch 
unboxed; 50 boxed. Count 5 words 
for box number address.) 


Positions Wanted: 


Set solid, no separate headings or 
BONED cocesecceceseses oe coo Om 
for 25 words or less; extra words, 
10¢ each. Count § 

number address. 


Replies will be forwarded via ordi- 
nary mail without charge. 


Note: Cash must accompany order. 


POSITIONS WANTED 


ADHESIVES, TECHNICAL SALES’ ENGI- 
NEER. Knowledge of industrial adhesives, their 
application and uses for the packaging and 
laminating industry. Knowledge of all packagin, 
and laminating machinery and have persona 
contact with manufacturers. Desire technical 
sales promotional position where talents can be 
utilized to develop and promote new markets 
and sales for existing and new products in the 
same or allied industry. 18 years experience in 
sales and promotion to the fim, foil, paper and 
glass industry. Sales covered from national and 
regional levels. Address Box A-133-P, ApneEsives 
AGE. 


HELP WANTED 


SALES PROMOTION MANAGER 
Large nationally-known paper packaging 
converter in East requires a two-fisted pro- 
gressive creative man who can coordinate 
sales programs and visualize and develop 
merchandising materials, spark practical 
ideas and follow through. Outstanding op- 
portunity for man with initiative; excellent 
growth potential to high level management 
position. Send complete resume (in con- 
fidence ) 


Box A-134-W, 


including salary requirements to 


Apuesives Ace. 


FILM LAMINATION EXPERT 
wanted to set-up, run and head up a 
lamination department for specialty manu- 
facturer located near Hartford, Conn., area. 
Applicant must be experienced in handling 
film laminations and be capable of adminis- 
tering the operation. Salary open, write in 
detail. Address Box A-135-W, Apnesives 
Acer. 
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HELP WANTED-CONTINUED 


CHEMIST 


with knowledge of adhesive field, qualified to 
direct laboratory. Small Eastern company. Salary 


high. Future unlimited. Replies held in con- 
fidence. Address Box No. A-136-W, ApHEsSIVEs 
AGE. 


BUSINESS OPPORTUNITIES 


An important British company specializin, 
the manufacture of Industrial Adhesives, w: 
products are known throughout the world by 
their trademark, and who are accepted as being 
leaders in their particular sphere, are desirous 
of contacting a company manufacturing similar 
products in the U.S.A. with a view to pooling 
their experience, research and development re- 
sources to mutual advantage in th countries. 
Address Box A-127-B, ADHESIVES 


ADHESIVE CHEMIST 


To head adhesives department of Cleveland 
specialty chemical company. Must have 
minimum B. S. degree and development 
experience in structural adhesives and 
coatings with emphasis on epoxies. 

opportunity to develop small department. 
Send complete resume, including salary re- 


quirements. Address Box A-137-W, Apb- 
HESIVES AGE. 
ADHESIVE CHEMIST 


rience in research and develop- 
synthetic emulsion and sol- 
vent adhesives desirable e preferred, 
but not required. Excellent opportunity 
with growing, 24-year old midwest com- 
pany. Send confidential resume, salary _re- 
quirement, personal data. Address Box 
A-138-W, Apuesives Ace. 


Broad ex 
ment of latex, 


CHEMICAL 
ENGINEER 


RESPONSIBILITIES: To plan, supervise 
and carry cut assignments in the re- 
search development and testing of resins 
and other adhesive formulations for use in 
the building board industry, utilizing 
wood components; to prepare economic 
studies of new processes. Ample oppor- 
tunity for advancement in growing field 
of new building products. 


QUALIFICATIONS: Some experience in 
formulating and testing of resins helpful 
but not required; an inquiring nature; 
ability to solve problems by an original 
approach. A master’s degree or 2 to 4 
years research experience is preferable. 


LOCATION: Charleston, South Caroiina 


BENEFITS: Above average program now 
in effect. 


SALARY: Dependent upon qualifications 
—up to $8,500.00. Replies to include 
complete personal history, academic back- 
ground, industrial positions and ex- 
perience, motivation for change, refer- 
ences and avocation. 


WEST VIRGINIA 
PULP AND PAPEK 


COMPANY 


Charleston, South Carolina 
Attention: W. A. Wier 


EQUIPMENT FOR SALE 


FOR SALE: RESIN KETTLES, T-304 and 
T-316 stainless steel: 3500, 2300, 2250, 1900, 
1400, 1000, 750, 500, 350 gals. Jackets, agitators, 
coils, condensers. Complete units. Perry Eourr- 
MENT CorP., 1414 North Sixth Street, Philadel- 
phia 22, Pa. 


ll 
“ADVERTISING SALES STAFF 


Advertising Sales Manager 
CHARLES T. JANSEN 


Advertising Representatives 


GERALD F. WALTHEW 
101 West 31st St. 

New York 1, N .Y. 
Phone: Pennsylvania 6-6872 


F. ROYAL CAREY 

68 Shenandoah Road 
Warwick, R. |. = 
Phone: Turner 4-9624 = 


JIM SUMMERS & ASSOC. 

35 East Wacker Drive 

Chicago 1, Ill. = 
Phone: Andover 3-1154 


CHRIS DUNKLE & ASSOC. 
740 South Western Ave. 
Los Angeles 5, Calif. 
Phone: Dunkirk 7-6149 


420 Market St. 
San Francisco 11, Calif. 
Phone: Sutter 1-8854 


B. G. EDSTROM 

15605 Madison Ave. 
Cleveland 7, Ohio 

Phone: Lakewood 1-7900 
HUNTON 


ADVERTISERS’ INDEX 
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Protein From Plants 


British Glue & Chemicals, Ltd., has announced 
the development of a process for producing edible 
protein from vegetable material. The product is 
called “impulse process protein” because of the 
extracting process used. Impulses generated by 
a mechanical beater in a liquid medium are used 
to break down the plant cell walls, thus releasing 
the protein. The pilot machine, which took seven 
years to develop, has an input capacity of 1 ton 
an hour. One ton of peanuts gives 4.5 cwt. pro- 
tein and grass gives 0.5 cwt. One ounce of the 
product is said to be equivalent to the protein in 
one pound of steak. By-products include vitamins 
A and E, and fibers which may be used in the 
manufacture of cardboard. Although it is still in 
an early stage of development, the process is said 
to have great potential as an answer to the 
chronic deficiency of many undeveloped coun- 
tries. 


Advertising and Gambling 


Dr. Herman M. Weisman, director of the sec- 
ond annual Institute of Technical and Industrial 
Communications Seminar, held recently at Colo- 
rado State University, said: “The businessman 
who does not advertise is a gambler. Advertising 
takes the chance out of the selling effort. Through 
a carefully planned advertising campaign a busi- 
nessman can lead prospects through his doors 
instead of having to wait for them to happen in. 
The man who doesn’t advertise may know his 
business, but nobody else does!” Something to 
think about, don’t you think? 


Do-It-Yourself 


Do “do-it-yourselfers” really save money on 
home repair projects? Or do they pay in ruined 
health and painful injuries for the privilege of 
working till nightfall? These are questions which 
concern industrial safety men. A recent issue of 
the National Safety News points out that home is 
the most dangerous place we frequent during our 
normal 24-hour day. NSC recommends that we 
control the do-it-yourself urge and confine our 
activities to those chores we are able and experi- 
enced in performing. 
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Plastics in Automobiles 


A recent report at the Detroit meeting of the 
Society of the Plastics Industry noted that the 
average use of plastics in automobiles has in- 
creased to 20 pounds per car. Some foreign cars 
use even more. The Volkswagon, for example, 
has 40 pounds of plastics parts. One automobile 
industry executive stated that if steel prices con- 
tinue to rise, the use of plastics in automobiles 
will increase. Improved properties that are trig- 
gering auto plastics expansion include thermo- 
plastic molding materials that will take tempera- 
tures up to 380°F.; plastics that offer twice the 
rigidity of older materials plus better impact, sol- 
vent and acid resistance. 


Happy Days Are Here Again 


From the University of Michigan’s Survey Re- 
search Center comes the news that the “con- 
sumer’s inclination to buy is today at a new post- 
recession high. But he is being careful with his 
money . . . a lot more careful than in the big 
1955 buying spree.” This renewed interest in 
spending is all because: (1) Four out of every 
ten families have higher incomes than a year ago, 
and (2) two out of three look confidently to 
good times ahead. 


Adhesive First Aid Chart 


An adhesive-backed chart that notes first aid 
measures for poisoning has been bound into a 
recent issue of the employee magazine published 
by the Weirton Steel Co. The chart covers solid 
poisons, inhaled poisons, skin contamination, eye 
contamination, injected poisons (such as snake 
bites), chemical burns, and how to prevent poison- 
ing accidents. Space for emergency telephone 
numbers is provided. 


Wanna Gargoyle? 

Anyone interested in buying any or all of the 
36 European-made gargoyles being torn from the 
old Prudential Building in Newark, N.J., can 
contact the Cleveland Wrecking Co. of Cincin- 
nati, Ohio. 
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WANT TO KNOW MORE 


... about the products and services 
featured in this issue? 


Every month the editors of ADHESIVES AGE review a great volume of valuable information issued 
by manufacturers about their products. Those items which are considered most important, interesting 
and newsworthy are reported and coded in the new products and new literature pages. 


it you would like to have more information about any of them — or if you would like to know more 
about any product or service described in the advertising pages . . . 


use these postage free cards 


Circle as many items as you wish, tear out the card and mail it to ADHESIVES AGE. Your requests 
will be handled promptly . . . with the separate information for each item sent to you directly by 


the manufacturer. 


i> 
Be sure to fill in your 
complete name and 
address. Just circle the 


numbers of the items you 
want. No postage 
needed. 


MAIL 

THIS 7 >> 

CARD 
Be sure to fill in your 
complete name and 
address. Just circle the 
numbers of the items you 


want. No postage 
neeced. 


This card is valid until Jan. 31, 1960. Beyond this date, use your letterhead, describing material desired. 


READER SERVICE DEPARTMENT 


Please have supplier send me additional free information on the items circled below: 


New Literature: L-155 L-156 L-157 L-158 1-159 L-160 L-161 


L-162 


New Products: P-216 P-217 P-218 P-219 P-220 P-221 P-222 P-223 P-224 


P-225 P-226 P-227 P-228 P-229 P-230 P-231 P-232 
New Equipment: E-141 E-142 £-143 E-144 E£-145 E-146 &-147 
Please have supplier send me additional information on advertisements noted: 
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FIRST CLASS PERMIT NO. 29004, NEW YORK, N. Y. 
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More Definitions 


The National Casein Executive has published a 
new list of business definitions supplementing 
those published in our October, 1959, issue. Their 
list goes like this: 


A Policy—Common substitute for good judg- 


ment. 
Calculated Risk—Crap shooting on a corporate 
level. 


Well-Rounded Program—An excuse for run- 
ning off in all directions at once. 

Watchful Waiting—A dignified way of doing 
nothing. 

Take Forceful Action—Do something that 
should have been done long ago. 

Taking a Long, Hard Look—Cover-up for in- 
decision. 

Forward Looking—Not justified by past ex- 
perience. 

Merger—a form of musical chairs in which one 
or more executives are left without a seat. 

Joint Venture—Marriage without love. 

Diversification—Out of the frying pan into the 
fire. 

Capital Gain—The substance executive dreams 
are made of. 

Before Taxes—Wishful thinking. 

Deferred Compensation—Gone today, here to- 
morrow. 

Under Consideration—Somewhere in that stack 
of papers on the desk. 

In Due Course—When we get around to it. 


Underground TV 


Adding to its already impressive efficiency and 
safety innovations, the Paris municipal subway has 
introduced closed-circuit televison in several of its 
stations where the platforms are curved along the 
track. Before the new set-up, subway engineers 
could not see around such bends to the last several 
cars of their trains and, consequently, employees 
had to be stationed in the middle of the platforms 
to signal the all-clear so the engineer could push 
the button to close the train doors and get under- 
way. Now, a television camera is located where the 
employee was previously stationed. It transmits the 
image of the rear section of the train to a screen on 
the forward end of the station platform just before 
the engineer’s front window. 
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in passing 


Did You Know That 


A company has been formed in New York to 
make and sell disposable paper clothing. The 
product line includes shirts, pants, laboratory or 
shop coats, aprons, overshoes and medical ex- 
amination gowns . .. A recent survey shows that 
60 per cent of 102 companies responding to a 
questionnaire put limitations on the number and 
rank of executives who may fly together. In many 
cases, no more than two or three key executives 
may be on the plane at the same time . . . A pain- 
ful muscular disability known as “television bot- 
tom” is afflicting TV buffs. First word of the new 
ailment came from a Kentucky doctor who re- 
ported it to the International College of Surgeons 
. . . Long ball hitters can be robbed of home runs 
in cold, dry air and increasing barometric pressure. 
Why? Because on a cold, dry day the air is more 
dense than on a hot, humid day. 


Soviet Tire Industry 


Russia is rapidly automating its outmoded rub- 
ber industry, according to a top American rubber 
company executive. The Soviets have purchased 
enough 75-inch automatic curing machines, built 
under U.S. license and purchased from England, 
to turn out 20,000 truck tires a day. This means 
there is more of this modern tire curing equipment 
in Russia today than in the United States, the 
executive stated. 


Inventive People 


The United States Patent Office discloses that 
it is now issuing patents at the rate of 1,000 per 
week. The office has now issued a total of almost 3 
million patents since it opened its doors in 1802. 
It would be interesting to know how many of the 
3 million issued patents pertained to gadgets and 
how many actually represented _ significant 
achievement. 


Oh Come Now Department 


A Master of Science in Education degree has been 
awarded to a student at the Illinois State Normal 
University. The degree was awarded for the 
student’s thesis entitled “Roadside Utilization 
Along Selected Bypass Sites U.S. Route 66 in 
Illinois.” 
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PERMACEL New Brunswick. N. J. TAPES « ELECTRICAL INSULATING MATERIALS « ADHESIVES 
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more proof that anchor-weld is 
a superior contact cement! 


MO WONDER TOP -anchor-welc we ) 
LAMINATORS INSIST O ¢ HUE WOIt 
ee 


“Store fixtures are made to 


if guns a | HL a. > take a lot of abuse and 


a hard wear. It’s important 
ee | a ¥ f a i % 4 = if e that their plastic laminate 
a a8 * 348 ,- surfaces be firmly and 


TH G obag : | permanently bonded. That's 


* 


hd EC 49 why we use Roberts 
a a 4 3 
ae g % ' i ie ANCHOR-WELD contact bond 


aw Bi cute) ; cement exclusively?’ 


Dayton Showcase Co. 
Dayton, Ohio 


anchor-weld CONTACT CEMENT bonds fast... 
bonds strong... bonds permanently ! 


INSTANT BOND AFTER MINIMUM SETUP 


[ j | i] | | - i Brush, trowel, or spray both surfaces...wait 10 minutes. 
Position carefully, and watch it grab! (Will also stay 
Row of dominoes coated with ancher-weld “open” up to 6 hours if necessary.) 


Elastic, shock-proof. Strength increases 
FIRM, Surpasses the requirements with age. Waterproof. 
DURABLE of the most rugged PERMANENT Wide temperature 
BOND Professional use! Ensures range: up to 180° 
100% customer satisfaction. and down to —40°. 


_>>> ... YET COSTS SO MUCH LESS TO USE 


19% less per square foot than closest competitive brand — 
as much as 45% less than other brands. 


better — Send for free 
bond with ipieeea® prove-it-yourself 


anchor-weld sample today! 
Write Dept. No. AA-129 Sf 


THE ROBERTS co. 


600 North Baldwin Park Boulevard « City of Industry, Calif. 
In Canada write: 46 Racine Road, Rexdale, Ontario 
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